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industrial plants, too, choose reliable De Laval 
pumps for boiler feed service. This De Laval 
unit, driven by a De Laval turbine, delivers 
160 gpm of 215° water at 520 ft. head. 










DE LAVAL for dependable boiler feed service 


in institutions ...industrial plants 


Institutions can't afford shutdowns. In this 
hospital installation a motor-driven 21S boiler 
feed pump provides year-in, year-out depend- 
ability. It delivers 70 gpm of 240° water 

at 420 ft. head. 


There are good reasons why De Laval 21S-2KS two-stage 
horizontal split case pumps give long, economical boiler 
feed service. They are designed with e back-to-back 
impellers for balanced hydraulic thrust ¢ easily replaceable 
threaded impeller wearing rings @ long life labyrinth case 
rings @ ring oiled ball bearings — plus ten other 

important design features. 


These De Laval pumps are available in sizes from 2” 
to 8” discharge, for capacities from 75 to 3,000 gpm 
and heads to 750 ft. 


Write for Bulletin 1501 giving complete data. 


ENZANG Boiler Feed Pumps 


DE LAVAL STEAM TURBINE COMPANY 
857 Nottingham Way, Trenton 2, New Jersey 


Circle 135 on READ-N-CIRCLE card for more data 
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@ New look for water tank 


Possibly you’ve seen this face before, right in your 
own newspaper—and here’s why. It suddenly appeared 
about four months ago. Instantly, the once-ordinary 
tank that had received scant attention now caught the 
eye of the passer-by as well as that of the newspaper 
photographer. 


Idea for the face was suggested by “some of the 
boys” at Putman Publishing Company who felt the 
tank needed something to relieve its prosiac appearance 
The innovation has been variously described as the 
“Big Smile,’ “Laughing Water,” and “Face Lift for a 
Water Tank.” 


@ More lighting technicians required 


An anticipated need for 3000 new technicians in the 
lighting industry in the next five years is predicted 
on the basis of a survey conducted by the Illuminating 
Engineering Society’s Lighting Education Committee. 
About 900 new persons trained in illumination will be 
needed in the next five years in the area of light 
sources, lighting equipment, and accessories manufac- 
turing. Another 600 trained people will be needed by the 
electric utility companies, approximately 600 more by 
architects and consulting engineers, 300 by electrical 
contractors, 300 by electrical wholesalers, and 300 
by miscellaneous consumer organizations in closely 
allied enterprise. 


@ New cable eliminates pushbuttons 


French cable factory has produced a conductor that 
will eliminate pushbuttons in many applications. New 
contact cable consists of two cotton-copper braids 
wound in spirals of the same direction and pitch, but 
shifted one-half pitch. Both braids are sewn on a 
rubberized linen strip wound edge-to-edge in a spiral, 
covered with rubber tape, then with a PVC sheath. A 
mere cross pressure with the hand on the cable brings 


(more late news en page 4) 


Chicago Tribune 





INDUSTRY & POWER 





noer-w#AfmT 


ri 


er 






were * 


Industry & Power 


For men who manage power services 


ESTABLISHED MAY 1920 


VOLUME 71 NO. 1 JUNE 1956 





Serving more than 41,000 circulation in manufacturing, service, 
and utility industries: 


Food and kindred products 
Textile manufacturers 
Lumber and wood products 


Chemical and process industries 


Primary metal industries 
Transportation equipment 


Other manufacturing including 
ordnance 


Stone, clay. and glass Mines. quarries, and ore 


products handling plants 
Utilities: electric, gas, and 
Electrical machinery. ion 


equipment, supplies 
Machinery and fabricated Public service and institutional 


products Engineering services 


A Publication of 
PUTMAN PUBLISHING COMPANY 


also publishers of Cuemicat Processinc, Foop Processine, 
and Foop Business 
Commercial Bank Building, St. Joseph, Michigan. 
YUkon 3-5515 


Russell L. Putman 
John Paul Taylor 
Ewing W. Graham 
Nathaniel Beck, Jr. 
Kenneth S. Kaull 
Harris N, Pickett 
Charles H. Oestmann 
George W. N. Riddle 


President 

Vice President 

Vice President 

Vice President 

Vice President 

Vice President 

Vice President 

Director of Research and Development 


ADVERTISING REPRESENTATIVES 


New York Chicago 
Ransom P. Reynolds 
11 W. 42nd Street, 
OXford 5-1495 


m Barron 
itt E. Delaware Place 
WHitehall 4-614] 


Philadelphia 

William E. Carr 

600 Commercia! Trust Bldg 
16 So. Broad Street 
Rittenhouse 6-0565 


Los Angeles 

Bob Wettstein 

Granada Building, 

672 S. Lafayette Park Place 
DUnkirk 8-2286 


Cleveland 

Fred S. Brandt 

10006 Carnegie Avenue 
SWeetbriar |-8138 


San Francisco 

Jerry Nowell 

Howard Biulding, 

209 Post Street, 

YUkon 6-2522 

Houston, Dallas, Tulsa Portland 

Donald F. Maguire Bob Wettstein 

515 Newport Avenue, 337 Pittock Block, 

Webster Groves, Mo 921 SW Washington Street, 
WOodland 2-4384 CApitol 8-4107 


INDUSTRY & POWER including INDUSTRIAL POWER, is published monthly 
by Putman Publishing Company, Commercial Bank Building, Saint Joseph 

ichigan. Member of Business Publications Audit of Circu ation, Inc, and 
National Business Publications, Inc. Accepted as Controlled Circulation Pub- 
lication at Saint Joseph, Michigan. Copyright 1956, Putman Publishing Com- 
pany. Subscription information: Mailed without charge to executives and 
engineers in selected plants and organizations who are responsible for the 
selection, installation, operation, and int e of equip + required 
for Power Services. To all others there is a subscription price of $10.00 per 
po in U.S. Outside U.S. subscription price $15.00. Single copy $1.00. Send 
‘orm 3579 to Saint Joseph, Michigan 


JUNE, 1956 








INDUSTRY & POWER 


forum 


Tomorrow's energy.... 
Where's it coming from? 


OURS IS A technically advanced economy, which 
is another way of saying that it is a high-energy 
economy. We begin with total generation by utilities 
in the United States of nearly 550 billion kwh in 
1955. I believe the corresponding figure for 1975 
will be close to 2000 billion kwh. Industrial con- 
sumption will account for some 900 billion kwh of 
this, which excludes generation for self-use, of about 
250 billion kwh. The 1975 worker will require tre- 
mendously more electric energy per hour of work. 
The 1953 figure of 9 kwh per manhour will, in my 
opinion, be nearly 19 kwh per manhour by 1975. 

Installed hydroelectric generating capacity in the 
United States in 1955 was not quite 25 million kw 
or approximately 21 percent of a total generating 
capacity for the utilities of 114,550,000 kw. But the 
percentage of hydro power in the total of electric 
energy is on a declining trend. Hydro is bound to 
play a consistently diminishing role (it will con- 
tribute 12% percent of 1975 generation) as power 
requirements continue to exceed the growth po- 
tential of hydro reserves, (Solar, tidal, and wind 
energy in the United States can be disregarded for 
the period in question.) 

In view of the formidable technical-economic ob- 
stacles to be overcome, progress in making economi- 
cally competitive nuclear installations is not going 
to be as dramatic as has generally been assumed. 
I am confident that the obstacles will be overcome, 
but only after some years of painstaking engineer- 
ing development and experience. I do not believe 
that the total installed nuclear generating capacity 
by 1975 will reach a level much above 20 million kw 
in the United States. This will then represent some 
5.2 percent of the total generating capacity at that 
time. Owing to high load factor, this capacity should 
account for approximately 150 billion kwh, or 7.5 
percent of the total 1975 utility generated energy 

In 1955 natural gas supplied some 96 billion kwh, 
or 17.5 percent of the total electric energy, and 22 
percent of the thermally generated energy of the 
United States. Conditions which have resulted in 
the continual rise—until reversed in 1955—in the 
production of electric energy by natural gas in the 
past two decades, and particularly since the end of 
World War II, are not likely to prevail over the next 
two decades. 

My own judgment is that gas for utility genera- 
tion in 1975 will be approximately 1.7 trillion cubic 
feet. This represents 200 billion kwh or 10 percent 
of total 1975 generation. 

In 1955 oil accounted for 36 billion kwh, or 6.68 
percent of the total generation and 8.3 percent of 






























































































PHILIP SPORN, President 


American Gas and Electric Service Corp. 
Fellow, AIEE and ASME 


Former member, Electric Power Committee, 
National Security Resources Board 


Former chairman, Committee on Cooperation 
between Electric Power Industry and AEC 


Member, Visiting Committee, Nuclear Engineering 
and Reactor Depts., Brookhaven Natl. Labs. 


thermal generation. As in the case of natural gas, 
oil is being diverted to higher value uses for which 
economic or convenient substitutes are not avail- 
able. Even residual oil itself is finding higher value 
uses in the making of petroleum coke, asphalt, and 
other materials. My own estimate of use of oil for 
power production in 1975 is 143 million barrels, or 
roughly 5 percent of the total. 

In this country we are extremely fortunate in 
our coal reserves. To arrive at the portion of the 
electric energy to be generated by coal we are, 
therefore, able to simply subtract the percentages 
of the total requirements that will be supplied by 
hydro, nuclear fuel, gas, and oil. These are 12.5, 7.5, 
10, and 5 percent, respectively. Thus, the total 
amount to be taken care of by coal is 65 percent, or 
1300 billion kwh. This results in a 1975 coal utiliza 
tion of 488 million tons 

There is on the horizon a young, vigorous, and 
serious competitor in the form of nuclear fuel but 
considering the opportunities that are presented to 


coal and to the coal industry, I will not believe that 
the effect of the impending challenge of nuclear fuel 
will be anything but a stimulant to the industry 
What is more important, all who will be meeting 
our energy needs will be making an immeasureable 
contribution to the welfare and safety of the people 
of the United States, and indeed of the whole west- 


ern world. 


From a speech delivered at the 
American Mining Congress Cincinnati, Ohio, May 7, 1956 
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Yarway Seatless valve for 
low and medium pressures. 
Features balanced nitralloy 
plunger that seals line drop 
tight—yet permits free, 
unobstructed flow in 
blow-down. 
Used in over 
15,000 boiler plants. 


HOW ARE YOUR 
BLOW-OFF VALVES? 


Are they drop-tight? Rugged and dependable? 
Easy to maintain? 


Just as important, do they have all the 
advantages and up-to-date improvements in materials 
and design of new YARWAY Blow-Off Valves? 


Old Yarway Blow-Off Valves also can be 
overhauled and modernized, because all YARWAY 
improvements are interchangeable with parts on 
earlier mocels. 


Write today for free YARway Blow-Off Valve 
CHECK SHEET —also new Yarway Blow-Off 
Valve Catalog B-426 (pressures to 400 psi) or B-434 
(pressures to 2500 psi). 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


Yarway Unit Tandem 

Blow-Off Valve 

for higher pressures. Combines 
Yarway Seatless Valve and Yarway 
Hard-Seat Valve, or two Yarway 
Hard-Seat Valves in a one-piece 
forged steel body. For years— 

the choice of 4 out of 5 high 
pressure power plants. 





\"77.\\@_ blow-off valves 


Circle 143 on READ-N-CIRCLE card for more date 
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the conductors into contact. New cables can be placed 
along the whole distance covered by operators when 
running machines. Cables should have many safety 
applications and solve several remote control problems. 


@ Japanese get water treatment story 


Everyone has water problems, and the Japanese are 
no exception. So when sufficient demand had built up, 
W. H. & L. D. Betz found translation of their Industrial 
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Water Conditioning Handbook into Japanese was ad- 
visable. Net result is a most interesting-looking transla- 
tion, perhaps the most unusual water treatment hand- 
book around. 


@ York, Industrial join Borg-Warner 


The board of directors of Borg-Warner Corp. and 
York Corp. have unanimously approved affiliation of 
the two companies. This affiliation is a part of Borg- 
Warner’s planned program of diversification. When 
plan becomes effective, York will be operated as a 
separate division of Borg-Warner. York occupies a 
major position in air conditioning for industry, in- 
situations and office buildings . . . Industrial Crane and 
Hoist has been acquired by Borg-Warner in an ex- 
change of stock. Industrial makes cranes, hoists, trolleys, 
and monorail systems. 


@ More expansion at Indianapolis utility 


Indianapolis Power & Light Company has retained 
Gibbs & Hill, Inc., New York consulting engineers, 
to design and supervise construction of a 105,000 kw 
extension to its Harding Street steam-electric gen- 
erating station. Fifteen-million dollar expansion proj- 
ect is scheduled for completion in 1958. Total gen- 
erating capacity then will be up to 265,000 kw. 
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advantages of centralized controls 


in brief — american power conference 
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In this issue.. 


Read what Corn Products thinks about its new centralized controls for three coal-fired 
boilers. One man supervises all boiler operations by watching a radial graphic panel 


competitive edge through cheaper power 


Here’s how KVP engineers investigated all the possibilities before they selected their new 
boiler to replace existing outmoded equipment. They found their answer in coal firing 


standard switchgear offers tailor-made job fast 


How Bridgeport Brass got more room for future expansion by judicious use of modern 
compact switchgear. Find out how off-the-shelf units can give you a custom-built job 


corrosion can conquer your grounding system 
Save money and reduce downtime by using truly effective corrosion protection for your 


grounding system. Find out now what you can do to protect your primary structures 


electrical refresher — part V polyphase ac circuits 


free bulletins 
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Page Coal and Coke Company 
Crozer Coal and Land Company 


PREMIUM ANTHRACITES 


Products of Jeddo-Highland Coal Company 
Hazle Brook—Raven Run 


Genco Anthracites & Bituminous Coals 


General Coal Company 


123 SOUTH BROAD STREET PHILADELPHIA 9, PA 


Cable Address: GENCO 


4 Branches > 
BLUEFIELD, W. VA. BUFFALO CHARLOTTE, WN. C. 
CINCINNATI CLEVELAND IRWIN, PA. 
NEW YORK NORFOLK 
Circle 116 on READ-N-CIRCLE cord for more dato 
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gress told also, by its own Rep- 
tative Sterling Cole: "I don’t see how 
; matter how impatient he can be 
along with this program, can be 
‘al of a situation in which it is ap- 
that $300 million worth of public and 
capital is apparently ready to move 
3 brand new unexplored field, in- 
risks of varying proportions and of 
million apparently available, only 
is from public funds ....I take 
1couragement from that situation.” 
ntative Cole’s $300 million figure 
the investment in 12 current projects 
luce nuclear power. 
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in nuclear energy and its effects 

ing and air conditioning has produced 

ear Energy Engineering Committee with- 
American Society of Heating and Air- 
ning Engineers . . . ASME and ASLE 

ing a jointly sponsored lubrication 

‘e that will give special attention 
ication of nuclear power equipment. 

papers are already lined up. 


POWER TO DOMINATE IN 25 YEARS 


980, when the growth curve of nuclear 
levelopment levels off, some 60 to 70 
f new power plants then under con- 
n will be nuclear. This was told 
AEC to the Joint Congressional Com- 
luring recent hearings. AEC’s guess- 
ran like this: "The growth curve 
ated percentage of new capacity to be 
peration] can be divided into three 
. The first phase, the one we are in 
primarily research and development 
to achieve the basis fi 
* power. At some point in 
f nfidence in the eventual eco- 
idvantages of nuclear power will be- 
trong that a relatively large pro- 
f new power plants will be nuclear. 
his second phase is reached, it is not 
t to foresee the proportion of 
s to the total number 
“om perhaps 5 per- 
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CURRENT LIMITING DEVICE 
(AMP TRAP) 





INSTANTANEOUS 


A) | 
0 RMS AMPERES 





ISTIC CURVE 
TYPICAL OPERATIONAL CHARACTER 
FOR THE “CORDON” CIRCUIT BREAKER 











HOW IT WORKS: Combining and coordinating 
standard circuit breaker characteristics with specially 
designed current limiting Amp-traps, the ‘“‘Cordon”’ cir- 
cuit breaker achieves the characteristics shown above. 

The thermal-magnetic overcurrent devices provide 
coordinated protection against overloads and short cir- 
cuits up to a predetermined value (crossover point). 
At this point the current limiting Amp-traps assume 
the fault-clearing duty and extend short circuit pro- 
tection to 100,000 rms amperes. 

Unless the magnitude of a short circuit reaches the 
crossover point, the Amp-traps are unaffected, and the 
standard circuit breaker overcurrent devices perform 
their normal function. Since the fast clearing time of the 
Amp-trap (less than '4 cycle) provides current limiting, 


the magnetic and thermal stresses, which are propor- 
tional to the square of the current, are greatly reduced. 
Consequently, the standard molded case type circuit 
breaker safely withstands the heavy fault current. It is 
unnecessary to design bus-supporting members or cur- 
rent-carrying parts to meet the maximum peak current. 

The Amp-traps are mounted in a molded housing 
which plugs into the load side of the breaker, forming 
one compact unit. A design feature of the ‘‘Cordon”’ 
circuit breaker actuates a common tripper bar when any 
Amp-trap blows, opening all poles of the circuit breaker. 
Until the blown Amp-trap is replaced the circuit breaker 
cannot be closed. A mechanical linkage arrangement 
automatically opens the circuit breaker before the 
Amp-trap housing is removed. 
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100,000 amp interrupting rating 
in molded case circuit breakers 


Now—one compact circuit breaker provides the 
practical, economical solution to meet con- 
stantly increasing interrupting requirements. 
The new “Cordon”’ circuit breaker provides«all 
of the design and operating advantages of the 
famed I-T-E molded case breaker, plus inter- 
rupting ability up to 100,000 rms amperes. 

The “Cordon”’ circuit breaker can be utilized 


nection when inserted in the breaker frame. 


JUNE, 1956 


New I-T-E “CORDON” 
Circuit Breaker 











The Amp-traps are mounted in a 
molded housing which plugs into the 
load side of the breaker. When any 
Amp-trap blows, all poles of the 
breaker are opened. 





Draw-out design feature of Amp-trap housing provides 
accessibility to simplify change of Amp-trap. Amp-trap 
stud design assures proper alignment and positive con- 


I-T-E CIRCUIT BREAKER COMPANY 


Small Air Circuit Breaker Division 
Circle 113 on READ-N-CIRCLE card for more data 


in normal branch and feeder circuit applica- 
tions in switchboards, panelboards, load centers, 
and individual enclosures. Plug-in mounting, 
rear connected studs, or front connected termi- 
nal mounting arrangements are optional. 
“Cordon”’ circuit breakers are available with 
2 or 3-pole construction in 100, 225, 400 and 600 
ampere frame sizes, 250 v d-c and 600 v a-c. 
Write for complete details or call your nearest 
I-T-E office. I-T-E Circuit Breaker Company, 
Small Air Circuit Breaker Division, 19th & 
Hamilton Sts., Phila. 30, Pa. 





and replace the retaining bar. 





To replace a blown Amp-trap (indicated by released 
plunger), simply loosen two screws, remove the retain 
ing bar, withdraw the blown unit, insert the new one 
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a new, superior system 
of CABLE and TUBING 
RACE WAYS... 































































































Three views showing Globetray Installation 
at large copper mine at Bisbee, Arizona. 
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A completely engineered system of cable ways, production produced 
and die formed for uniformity with up to twice the strength of ordi- 
nary trays, by actual laboratory tests. The universal splice plate joins 
all parts through the side channels only. All curved fittings are joined 
at the end of the radius (no tangent material is required) permitting 
continuous curves. This feature provides greater flexibility of applica- 
tion in tight places and creates an endless variety of combinations for 
a simple solution to any design problem of change of direction or 
elevation with a complete set of standard fittings. 

Comes in 6”, 12”, 18” and 24” widths, in standard 12’ lengths to 
further speed up installation time. Cable way can be cut to length at 
any point — insides and bottom always smooth — all sections punched 
for easy installation—perfect fit at all times. Neat, clean and uniform 
in appearance. 
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Write for new complete catalog. Distributors in all 
principal cities. Contact the Grip-Strut distributor un- 
der “Conduits” in the classifed telephone directory. 


Manufacturers Since 1914 Lhe GLOBE Company 


4036 S. PRINCETON AVE. * CHICAGO 9, ILL. 
Circle 108 on READ-N-CIRCLE card for more data 
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Old-timers, you are underpaid 


Gentlemen: 


This editorial [this month’s comment, p. 33, 
April Inpustry & Power] is an illustration 
of how a sound premise can be used falsely. 
“We waste most what we need most,” with 
reference to young engineers, is a sound dog- 
ma; but to use this to crab about the money 
the young people are getting as starting sal- 
aries. [sic] 

Such remarks as, “And these green grads 
will start their professional careers at any- 
where from $400 to $500 per month” and “It 
takes several years for any engineer to be 
trained by his company to the point where 
hé begins to earn every dollar he’s paid” 
present insinuations that are truly false. 

In the first place, back in our twenties, 
engineers were hired at an average of $150 
to $250 a month, right out of college. Isn’t it 
reasonable to expect $350 to $500 to be a 
proper figure in view of inflated values. In 
this same vein, I’ll venture to state that the 
ratio of the salary of the young engineer to 
that of the electrician who works in the shop 
that prints your magazine is about the same 
today that it was in the twenties. 

The trouble, today, is that the old engineers 
with 15 to 20 years’ service, who have been 
happy with $7500 a year, find the younger 
men are coming into the organization at $5000 
a year. The older men are worth more than 
$7500, but they have homes and friends and 
are secretly afraid they cannot hold a new 
job, so they squeal at the new state of affairs. 
They have traded salary for security; they 
have probably traded salary for a bit of rou- 
tine, too; and they have probably also traded 
engineering for something or other—perhaps 
for an editorship: and their souls rebel at 
the adventurous. 

But, your premise is right, “We waste most 
what we need most.” Let’s put our engineers 
to work! Let’s arrange a schedule so that they 
can be put into creative work as quickly as 
we can train a lathe hand. But let’s not say 
that a young engineer cannot earn a salary 
sufficient to start a home—and you know he 
can’t do that well even at $5000. Let’s, in- 
stead, sell the manufacturers on a program 
whereby they can start them at $5000 and get 
to $10,000 in, say, 5 years. Such a program 
could be worked out in every plant, if the 
young engineer wasn’t doped into a sound 
sleep when he got his first job. 


W. W. Mattson 
2712 Roosevelt 
Middletown, Ohio 


@ Who said editorships are not adventurous? 


. . . to industry & power 


Here's your package deal 
Gentlemen: 


In your April, 1956 issue in the “our read- 
ers write” column you published a letter 
from Mr. Sigman Gendein of the Corps of 
Engineers, Detroit, requesting data on 
“Package Waste Treatment.” 

In your note you expressed interest in the 
extent of the package idea in industrial waste 
treatment and requested hearing from your 
readers on the subject. 

I recall the “Special Report on Industrial 
Waste Treatment” that you published sev- 
eral years ago. 

Since that time our firm here .. . set up in 
October, 1954 a special division—Industrial 
Wastes Division—headed by the writer, for 
just this purpose of providing for industries 
faced with industrial waste problems a pack- 
age deal to solve the problem, design and 
build the plant. 

The basis for this organization was my 
belief, from long association with industrial 
waste problems with the Dorr Company, that 
industrial plant officials would welcome an 
organization that would take industrial waste 
problems off their hands and solve them in 
a practical and economical basis, delivering 
to them a completed, working entity, all in 
one package. 














“You mean all you have to do all 
day is keep your eye on a few meters 


while I slave at home watching your 
kids!” 
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Thus we organized our division on the 
basis of 1) studying a problem; 2) making 
necessary field and laboratory tests; 3) de- 
signing the plant; 4) furnishing and installing 
all equipment: 5) complete construction; and 
6) instruction and supervision of operation. 

As we do not manufacture or represent any 
equipment, apparatus, etc., nor propagandize 
any specific type or method of treatment, we 
are free and uninhibited so as to be able to 
work out for each client the most practical 
and economical plant for his specific use, re- 
gardless of the equipment or apparatus indi- 
cated. 

Although we established this division only 
a little over a year ago, the result has been 
very encouraging, indicating that the idea is 
basically sound, as we have performed in one 
or other variations of our plan for a number 
of clients, including several of the largest 
manufacturing concerns in the United States. 

We trust that this information will show 
you that the “package idea” as we conceive it, 
is a practical working plan. 


E. B. Besselievre 

Manager, Industrial Wastes Division 
K & H Engineering Company 
Toledo, Ohio 


@ Seems as though the package concept in 
power services equipment is not only here to 
stay, but as yet knows no bounds. 








send in your 
cartoon ideas 


Ever run across situations in your 
plant that gave you a real chuckle? 
Share those situations with your fel- 
low readers of INDUSTRY & POWER. 
We will send you $5 for every cartoon 
idea accepted, $10 per finished car- 
toon sketch accepted. (Sketches must 
be in black ink on heavy white paper, 


about six inches by six inches square.) 


Just two conditions apply: Cartoon 
ideas must pertain to the power serv- 
ices, and they must be in good taste. 
Otherwise, the field for your cartoon 
ideas is wide open. Send along your 


ideas and sketches to 


H. A. Bergen, Editor 
INDUSTRY & POWER 
Commercial Bank Building 
St. Joseph, Michigan 
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P. S. Inpustry & Power is “different” in other ways too. For example... 
you its editorial service without demanding a formal subscription price. Why? 
Let’s talk about that in a later issue. 
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PORTFOLIO OF BIRD-ARCHER 
ENGINEERING SERVICES 
FOR WATER TREATMENT 


For experienced counsel and personal attention to water 
or steam problems at your plant, it will pay you to call on 
Bird-Archer’s qualified engineers. Highest quality chemi- 
cals and over sixty years experience assure maximum results 
with Bird-Archer’s Complete Water Treatment Service. 
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When does your present equipment 
become outmoded beyond the point of economic usefulness? 
Read how Corn Products Refining found its answers in its . . 


Switch to 


CENTRALIZED CONTROL 


DON HAGEN 


Superintendent of Steam and Power 
Corn Products Refining Company 


Argo, Illinois 


WHEN DO YOU justify discarding old, but operat- 

ing, equipment in favor of something new? 
Power services engineers at Corn Products Refining 
had to choose between discarding two sets of local 
boiler controls in favor of centralized controls or 
continuing with the existing equipment at their 
Argo, Illinois, plant. They decided to put in central- 
ized control. This decision has been fully justified 
after 18 months’ operation. Centralized controls are 
saving labor, building costs, and operator training 
costs. Most important, however, is improved opera- 
tor morale and on-the-job self-confidence. 

In 1949, two 250,000 lb/hr pulverized-feed boilers 
operating at 650 psig and 750 F were installed. 
These two boilers had local control panels and gage 
boards that were set up front to front. Operators 
couldn’t watch both panels simultaneously. When a 
third high-pressure boiler was considered, central- 
ized controls came up for consideration. 

Management realized from experience with proc- 
ess control centers that graphic representation of 
the process and logical instrument arrangement in 
the control center was extremely desirable in emer- 
gencies—even to the most experienced operators. 

Operating personnel were brought into the discus- 
sions at an early stage. All agreed that these fea- 
tures were required: 
®@ Indication of necessary information so that op- 
erator can see at a glance significant conditions ex- 
isting at each boiler. 
®@ Indication of trend information for operator to 
use when operating manually. 

@ Logical arrangement of controls to reduce possi- 
bility of mistakes. 


Centralized controls now enable one man to 
supervise all three coal-fired boilers with ease. 


JUNE, 1956 


@ Indication of sufficient extra information for op- 
erator to make adjustments for better efficiency. 


@ Intercommunication between central operator, 
foreman, and assistant boiler operator. 
@ Maintenance facilities to allow quick diagnosis 
of instrument troubles and simplify repairs. 
Logical grouping developed in discussion of the 
necessary instruments for the control center. First 
group consists of those instruments that must be 
within the operator’s reach at all times. These are 
on consoles. Second group consists of instruments 
that must be constantly in operator’s view. These 
are on a graphic panel. Third group consists of those 
instruments that need not be manipulated or con- 
stantly supervised by operator, such as soot blower 
controls plus various integrators and recorders for 
keeping operating records. 


planned for expansion 


Long-range plans for steam generation pointed to 
six high-pressure boilers, so the central control sta- 
tion was planned with this in mind. Control room 
was built, therefore, at the new end of the existing 
powerhouse. When all six boilers are installed, con- 
trol room will be centrally located. 

Control room is outside the powerhouse proper to 
avoid noise and vibration. Wisdom of this construc- 
tion is borne out by the almost-complete absence of 
vibration and noise, although the walls were given 
no acoustic treatment. A huge picture window in 
the wall between control room and powerhouse pre- 
vents feelings of claustrophobia in the operators. 

Each boiler has a 30-degree segment of the radial- 
type graphic panel. Space between segments for 
No. 3 and No. 4 (proposed) boilers holds instru- 
ments for auxiliary equipment common to all boilers 

A boiler cross section displays instruments that 


Diamond automatic sootblowers are used once or 
twice a day, depending on age and condition of boiler 


must be constantly viewed. Panel symbols for the 
boilers are based on scale drawings of the boiler 
cross section, supplied by the boiler manufacturer 
With the exception of some artistic license in show- 
ing a single-drum installation, equipment is ar- 
ranged as it actually exists in the powerhouse 

Graphic symbols are used wherever possible 
Rotameter symbols, for instance, show flow rates 
of coal, air, steam, and water. Back-lighted symbols 
show equipment in operation. Indicator board color 
scheme is arranged for instant recognition to mini- 
mize fatigue in operators 


arrangement simplifies identification 


Instruments on control consoles are arranged to 
simplify association with indicating instruments on 
graphic panel. Three pulverizer control stations are 
at the leading edge of the consoles, arranged in the 
same order as the symbols on the graphic panel 
Electric switches for pulverizers and coal feeders 
are located directly above the corresponding control 
stations. Consoles also carry controls for forced 
draft fans, feedwater valves, and induced draft fans 

Three dual-trend recorders are located in the slop- 
ing section of the console for use during manual 
operation. These recorders show steam flow, air 
flow, feedwater flow, drum level, steam pressure, 
and feedwater pressure. Fuel-air ratio control is at 
the left of these recorders and the interlock switche: 
are to the right 

Backlighted nameplates for the annunciator signal 
system are in the sloping section of the operator's 
desk. Control switches for booster pumps, the one 
motor-driven feed pump, and ignition oil pumps are 
in the space next to the annunciator 

Master contro] for the intercom system is in the 


(continues on page 24.) 
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How thorough designing by staff engineers 


produced powerhouse modernization program giving 


Kalamazoo Vegetable Parchment a 


COMPETITIVE EDGE 
through CHEAPER POWER 


F. TERBURGH 
Chief Engineer 


R. M. CHERMAK 


Assistant Chief Engineer 


E. A. WADE 


Project Engineer 


BECAUSE YOUR staff engineers know your power 
problems first-hand, you might find—as Kala- 
mazoo Vegetable Parchment Company did—that 
you can solve your own power engineering problems 
best. KVP staff engineers correlated all possible 
solutions of their steam power problems into a set 
of easily compared cases (see Fig. 1, overleaf) 
Figures were confirmed by an outside consulting 
engineer. Result: KVP designed its own power serv- 
ices improvement program, parlaying day-to-day 
operating experience into top-notch design. 

KVP was faced with increasing its boiler and 
electric generating capacity due to increased pro- 
duction. KVP wanted to halt increasing costs of 
maintaining outmoded equipment. Records main- 
tained over the past 10 years showed that power 
requirements were keeping pace with previously 
estimated increases of 5 percent per year 

Large demands for power and electricity are in- 
volved in all paper-making processes. Cost figures 
indicate that power contributes 11 percent of the 
manufacturing costs. With power accounting for 
such a large percentage of production cost the 
paper mill with the least expensive power has a 
decided marketing advantage. 

Preliminary investigations were started in 1952, 
when it became apparent that additional steam and 
electric power were needed for KVP operations in 
Kalamazoo. Existing installation consisted of eight 
boilers operating at 220 psig and having a maximum 
combined steam output of 350,000 Ib/hr (Case 1, 
Fig. 1). Purchased power amounted to 30 to 40 
percent of total electric power cost. 


E. A. Wade (extreme left), and D. E. Yost, KVP en- 


gineers, inspect magnetic iron removal equipment. 


As told to R. W. DE MOSS 


Assistant Editor 


Replacement or reconditioning of the older equip- 
ment would alleviate maintenance problem ol 
plant old age, but would contribute little to the 
reduction of operating cost. A detailed engineering 
study was initiated with these objectives 

bd Keeping capital investment minimum 

® Considering all possible fuel 

® Considering operating cost 

@ Considering maintenance cost 

Economic evaluations of bids were made for all 
principal equipment items. Bid with the lowest 
initial equipment cost or highest efficiency did not 
necessarily show best return on investment Capital 
investment was held to a minimum by eliminating 
luxury items, particularly unnecessary automatic 
devices. While they relieve the operator of minor 
manual duties, they rarely show a return on in- 
vestment and require considerable maintenance 

Heat balances were devel 1 idering coal- 
and oil-fired boilers as well as gas turbines. Boiler 


operating steam pressu! of 220, 690, 850, and 


1250 psig were considered (Fig. 1) 


Initial cost estimates quickly ruled out oil firing 
Transportation and handling costs, even with large 
volume purchases, pegged the price of bunker C 
at 8.502 ¢/gal. Based on cost to obtain an assumed 
200,000 Btu/hr with 100-percent efficiency, and the 
following data 
Oil: 155,000 Btu/gal @ 8.502 ¢/gal 
Coal: 12,500 Btu/lb @ 0.45 ¢/lb ($9.00/ton) 

KVP found fuel costs to be 
Oil 200,000 Btu/hr 1.29 gal 
155,000 Btu/gal 


11 ¢/hr 


1 


200,000 Btu/hr 16 lb/hr ¢ 0.45 ¢/Ib 


Coal: 12.500 Btu/lIb 


7.2 ¢/hr 
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Fig. 2—Line-flow diagrams were made for each condition—heat balances were calculated on this basis. 


New fuel-oil storage facilities would be required, 
whereas existing coal storage area would remain 
unchanged. When additional cost of fuel-oil storage 
facilities was considered, the economic advantage 
of coal became further obvious. 

Potential fuel cost reduction was made possible 
by selecting a boiler capable of burning coals of 
diversified quality and characteristics. Existing 
boilers were limited to burning coals with fairly 
high ash-fusion temperatures. These coals from 
Virginia, West Virginia, and Eastern Kentucky 
have ash-fusion temperatures of approximately 
2500 F and greater. New boiler has a liberal area 
of effective projected radiant surface that will 
permit burning coals with 2000 F ash-fusion tem- 
perature, This opens the way to burning Illinois, 
Indiana, and Ohio coals should these coals be 
economically attractive. 


detailed coal-firing studies 


Studies of pulverized coal firing versus spreader- 
stoker firing were made. Pulverized coal was 
selected because of higher boiler efficiency it offered 
under every-day operating conditions. This de- 
cision was based on the following facts: 

@ For spreader-stoker firing, 33 to 35 percent 
excess air would be required to prevent smoking. 
With light loads, excess air would probably reach 


Fig. 1—Results of heat balances were tabulated to 
compare the advantages of each possible operation. 
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50 percent. Compared to this, pulverized coal firing 
requires from 22 to 25 percent excess air. It is 
obvious, therefore, that stack loss with a spreader 
unit would be considerably higher. 

®@ Carbon loss with pulverized coal firing would 
be about 1 percent. With spreader-stoker firing, 
loss would be from 2 to 3 percent. Spreader stokers, 
of continuous ash discharge type, are normally 
justified in areas where low cost coal is available, or 
where plants operate at lower pressure or with low 
use factors. 

Even though space for heat recovery equipment 
was available to give the same flue gas outlet tem- 
perature, pulverized coal firing would be 1.5 to 2 
percent more efficient. Carbon loss, even with cinder 
recovery, would amount to this value. Furthermore, 
continuous ash discharge spreader stoker offering 
an efficiency within 2.0 to 2.75 percent of pulverized 
coal would cost more initially. More refractory 
maintenance would be necessary with a spreader- 
stoker unit, as exposed refractory is necessary to 
maintain ignition—especially at light loads. 

Preheated air for spreader stokers is limited to 
350 F, because higher temperatures drastically in- 
crease grate maintenance. It would require a com- 
bination of air preheater and economizer to obtain 
maximum heat recovery from flue gases with a 
spreader-stoker installation. Space limitations pre- 
cluded this combination. 

Final decision called for a Ljungstrom regenera- 
tive air preheater with a hot-air bypass to maintain 
cold end metal temperature above the gas dew 


point. Prat-Daniel flyash collector is also provided 
in the draft system. This selection was made in 
consideration of the importance of cleanliness in 
paper manufacturing. Cleanliness is even more im- 
portant to KVP, which manufactures food pro- 
tection paper. 

From a study of the heat balances (Fig. 1) a 
Combustion Engineering boiler having continuous 
rating of 175,000 lb/hr was selected to operate at 
850 psig turbine throttle pressure at 825 F. In 
planning the work, primary importance was placed 
on uninterrupted operation during construction in 
the power plant. Due to this limitation, the ultimate 
plant could be achieved only through a step-by-step 
procedure—with one boiler and one turbogenerator 
installed at each step (Cases 5 and 11, Fig. 1). 

When preliminary engineering data (Fig. 2) and 
heat balances were completed, consulting engineers 
were retained to verify the results obtained. In 
addition, utility company engineers were consulted 
Their findings agreed with those of the KVP en- 
gineering staff and consultants 

In addition to considering the boiler plant as 
a separate entity, consideration was also given to 
existing plant equipment and the 188,000 lb/hr 
year-round average process steam requirements. 

All of KVP’s engineering analyses were not 
perfunctory operations that merely considered re- 
placing existing equipment with today’s counter- 
part. This would only perpetuate existing inade- 
quacies and lack of flexibility. KVP’s engineering 
studies were undertaken with the idea of de- 
signing a simple, rugged, self-sufficient and economi- 
cal installation that would take advantage of tech- 
nological improvements made since the older plant 
was designed 

Ultimate power plant (next step to Case 11, 
Fig. 1) will consist of three boilers, identical or 
equivalent to the present, each having a continuous 
rating of 175,000 lb/hr. They will be paired with 
three double automatic extracting condensing turbo- 
generators, Each turbogenerator will be rated at 
7500 kw, extracting at 220 psig and 50 psig and ex- 
hausting at 2 in. Hg absolute. 


plant-wide participation helps 


Throughout the program, comment was invited 
from all departments—purchasing, maintenance, and 
production—to make everyone feel that they parti- 
cipated in the progress and success of this power 
services installation. In this way, staff engineer- 
ing can do the basic engineering based on its inti- 
mate knowledge of its own plant’s power demands, 
and arrive at a solution that is mutually satisfactory 
to all company interests. Outside assistance from 
consultants verifies the findings of the plant engi- 
neering staff. This example of how KVP engineers 
selected their own equipment without interrupting 
normal operating processes is proof that the staff- 


engineering method can be outstandingly successful. 
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How off-the-shelf 
switchgear and adroit 
engineering pay off as.... 


Bridgeport Brass gets 
tailor-made job — FAST 








tthors B. G. Forbes (pointing) and J. L. Grim survey the final, neat-appearing switchgear center. 





B. G. FORBES 
Chief Electrical Engineer 
Bridgeport Brass Company 


J. L. GRIM 
Application Engineer 


I-T-E Circuit Breaker Company 


YOU CAN MEET STIFF engineering requirements 

without expensive custom equipment if you 
use all the versatility built into modern unit switch- 
gear, Tailor-made job from standard, catalog-listed 
switchgear at Bridgeport Brass Company proves 
just that. Bridgeport Brass’ expansion of its Hou- 
satonic power pool seemed to be, at the outset, a 
tailor-made job if all conditions were to be satisfied. 
But adroit engineering of the Bridgeport job, typical 
of engineering behind industrial power expansion 
programs over the past 10 years, proves the uni- 
versal adaptability of modern standard switchgear. 


management planned for expansion 


Two years ago, management at Bridgeport Brass 
realized that planned increases in tube-mill capacity 
would call for expanding available plant power dc to 
6000 kw. Plans called for a new 1500-kw motor-gen- 
erator set plus associated equipment. Immediately, 
as with most expansion programs, floor space was 
found to be at a premium. Sound engineering and 
basic economics dictated that the new generating 
equipment be placed midway on one side of the 1000- 
foot tube-mill building. Available space was limited 
for this new m-g set. Equipment consisted of primary 
metal-clad drawout switchgear, various other elec- 
tric control equipment, and de metal-enclosed draw- 
out switchgear. 

Switchgear location was definitely confined by 
proximity of the m-g set, primary switchgear, mill 
equipment control stations, and building wall. Posi- 
tion of the 8000-ampere generator leads established, 
to some degree, limits of assembly within its alloted 
floor space. Initially proposed layout called for one 
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Schematic diagram shows main feeders and breakers. Flexibility of standard catalog switchgear solves control problems without use of tailor-made 


feeder circuit per switchgear frame. This would use 
a minimum of floor area. Future expansion, based on 
this layout, would be limited to one additional feeder 
circuit at each end of the switchgear assembly. 
Switchgear supplier’s recommendations resulted 
in saving considerable space and permitted consoli- 
dation of associated m-g field protection components. 
Reviewing basic requirements, advantages were 
shown for applying standard drawout metal-enclos- 
ed units and using “2-high” construction for feeder 
and bus tie circuits. This reduced switchgear floor 
area to one-half that originally assigned to each 
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feeder. Two feeder circuits per frame were now to 
be used for future expansion. This doubled the ex- 
pansion potential per unit area of floor space. 

Compactness of this improved arrangement creat- 
ed sufficient space to permit merging the field pro- 
tection equipment with the main distribution switch- 
gear. Two standard frames of drawout, metal-en- 
closed, 600-ampere frame breakers were added. Al- 
though these two frames were separated by the 8000- 
ampere 2-pole generator breaker, standard frame 
construction was used. 

Standard switchgear provides cable entrance from 


components 


above or below. No design changes were re quired to 
locate the equipment directly over a cable basement 
running the entire length of the room 
bus tie, and radial feeder breakers are all standard, 


Generator, 


electrically operated units designed for 250-volts de 
closing and 48-volts de tripping. Main distribution 
switchgear provides the following circuits 

® One 8000-ampere, 2-pole, truck-type main breaker 
for the 1500-kw generator 

® Two 2500-ampere, 2-pole, drawout breakers for 
bus tie and radial feeder. 


(continues on page 31) 
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Roll tubes 
the WILSON Way 


Rolling tubes in high pressure boilers, superheaters, 
economizers, marine steam generators and other heat 
exchange equipment is simple and safe with Wilson 
Tube Expanders. 






Wilson Tube Expanders offer smooth, 
efficient rolling action, which insures firm 
seating of the tube, provides perfectly 
rolled joints, reduces time-wasting 
re-rolling and re-inspection. For example, 
Wilson Model 38 Tube Expander, shown 
here, is a popular tool which rolls and 
flares in a single operation. It is available 
for tubes from 1” OD to 414” OD with 
various roll lengths for tube sheets 1/,” 
and up in thickness. 


FREE Wilson Catalogs 


Write for new Wilson Tube 
Cleaner Catalog 77 and compre- 
hensive Tube Expander Catalog. 


Representatives in all principal cities 


THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, N. Y. 


CABLE ADORESS TUBECL EAN NEW YORK 


Circle 130 on READ-N-CIRCLE card for more date 








TUBE CLEANERS e TUBE EXPANDERS 





Corrosion pitting (circled) penetrates lead cable sheath, and allows voltage to puncture through (center). 


Protect your plant's 


electric-system grounds because . . . 


Corrosion can conquer 
your grounding system 


L. P. SCHAEFER 


General Manager 
The Hinchman Corporation 


YOUR GROUNDING SYSTEM is only as good as 
the corrosion protection you give it. But nor- 

mal grounding practice generally neglects under- 
ground corrosion. This leads to considerable dam- 
age to primary structures. Corrosion of under- 
ground structures is due to several causes: 
@ Small anodic and cathodic areas of buried metal 
due to welds, splices, scratches, and abrasions. 
@ Alternate wet and dry soil or duct runs, dis- 
similar electrolytes, or direct chemical attack. 
® Galvanic effects due to copper bonds, ground 
connections, or proximity to other metals. 
@ Stray currents from industrial chemical opera- 
tions, electrified railways, or dc cranes. 

Corrosion protection for industrial plant ground- 
ing may consist of insulating procedures, avoiding 
use of dissimilar metals, draining stray currents, 


or cathodic protection combined with the complete 
plant equipment grounding system. 

Good grounding means safety to personnel and 
equipment. System performance should not be vul- 
nerable to corrosion. Low resistance is desirable for 
most electric grounding systems. Grounding resist- 
ance is also a design criterion for ground beds that 
supply cathodic corrosion protection for buried me- 
tallic structures. For example, low soil-resistivity 
makes low ohmic grounding relatively inexpensive. 
But this same soil, being an electrolyte, will support 
underground corrosion much easier than a high-re- 
sistance soil. Thus arises need for corrosion control 
in good grounding systems. Low soil resistivities 
make anode ground beds for cathodic protection 
easier to design. 

Grounding systems consist of rods and conductors 
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driven or buried in the ground. Ground rods driven 
into the earth make the earth an electric conductor 
in the grounding circuit. Since the earth has tremen- 
dous cross section, it has relatively low electric re- 
sistivity. But ground-rod path to the earth has finite 
resistance, which varies directly with soil resistivity 
and inversely with ground rod length. Soil resistivity 
depends on soil texture, moisture, compactness, 
aeration, and dissolved salts. 

Earth, as an electric circuit element, is measured 
in terms of its electric resistivity. Soil resistivity 
generally becomes lower as the depth below grade 
increases, because soil has more moisture farther 
down. 


low soil resistance best for system 


Grounding system soil should provide lowest 
ohmic resistance economically feasible. Resistivity 
for any installation must be calculated for the actual 
ground bed location because of wide variations in 
soil resistivity. Table I shows ground rod resistance 
in ohms for 34-inch diameter by 8-foot-long and by 
20-foot-long rods. 

Table I shows that a grounding system adequate 
in 2500 ohm-cm clay soil would be inadequate in 
sandy soil of 20,000 to 50,000 ohm-cm. If a 25-ohm 
ground were desired, for example, and the ground 
rod was driven in 20,000 ohm-cm soil, driving the 
rod 20 feet deep still would not produce desired 
ohmic resistance. 

Rock or other subsoil conditions often prevent 
using long ground rods. Multiple short rods, buried 
horizontal wire, or a counter poise system may be 
necessary. Resistance of shallow grounds varies due 
to seasonal temperature changes and changes in 
moisture conditions due to fluctuating water table. 
A 50-ohm ground in 5000 ohm-cm soil, for example, 
will cost approximately $48.00. Same ohmic ground 
in 20,000 ohm-cm soil requires an extensive counter- 
poise system using multiple-driven rods costing an 
estimated $144.00. 

Acceptable structure ground resistances depend 
on a number of factors including voltages, fault cur- 
rents to ground, limitations of surge and lightning 
voltages, and system neutral grounding. Actual 





TABLE | 





Resistance of Driven Ground Rods 





Soil Resistivity Resistance (Ohms) 





{Ohm-Cm) %-in. x 8-ftrod %-in. x 20-ft rod 
500 2 0.9 
1000 a 1.8 
2500 10 45 
5000 20 9.0 
8000 31 14.0 
10,000 39 18.0 
20,000 78 36.0 
50,000 195 90.0 
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values depend on the structure and the type of 
grounding desired. Industrial plant power sub- 
stations, for example, should relate substation 
grounding resistance to calculated line-to-ground 
fault currents, Static grounding at storage installa- 
tions for fuel oil, gasoline, or solvents is usually of 
the 25-ohm variety — with explosion-proof switch- 
ing equipment if necessary. Table II lists approxi- 
mate values of grounding resistance. 

Some 20 percent of all injuries caused by electric 
equipment are related to contact with housings, 
frames, or enclosures of parts not carrying current. 
Dangerous potentials different from ground are also 
obtained in the following ways: induction from 
lightning, fault, or abnormal currents as a result of 
electrostatic or magnetic fields; insulation failure 
and breakdown; fault flashovers from energized 
circuits; and lightning and impedance drop as a 
result of current flow to earth. 

All parts not carrying current should be con- 
nected together and grounded so that all equipment 
and building structures are at the same potential. 
Grounding consists of a grid or network connected 
to the equipment which, in turn, is connected to 
driven ground rods. Ground bus should provide 
multiple paths to ground so that a single broken 
connection will not open the path to earth. For 
mechanical strength, ground bus should not be 
smaller than No. 2/0 wire. No. 4/0 usually is used 
for industrial plants. Ground bus from transformer 
or switchgear housings usually consists of No. 6 wire 
to connect to the plant ground bus. A 2-inch by %4- 
inch copper bar is commonly used as a ground bus in 
and around industrial plant substations. 


special grounding for semiportables 

Semiportable equipment, such as machine tools 
not bolted to the plant’s structural frame and port- 
able equipment, also require grounding. Unless such 
equipment is properly grounded by other means, a 
ground conductor is provided in the cable to the 
machine. Ground bus in busways is connected to 
the plant ground. Bus housing may provide a satis- 
factory ground return, also. 

Small portable apparatus is usually a problem 
because of the variety of equipment involved. Port- 
able equipment is widely used in industrial plants 
Personnel generally are not familiar with electric 
circuits involved. Special 3-pole outlets with a third 
grounding conductor should be used. Neutral con- 
ductors may be grounded, but separate conductors 
should be used for grounding the equipment itself 

Enough voltage may be induced in mechanical 
equipment — such as buried pipelines, pipe-typ« 
cables, and conduits — to give mild shocks. Reduc- 
ing pipe lengths with insulating joints and installing 
grounding mats or grids at each fitting prevents such 
shocks to operating personnel. (Grounding may be 
combined with corrosion control by using sacrificial 
magnesium or zinc anodes to give cathodic protec- 


tion to the pipe as well as to the grounding system.) 

Where voltages are induced in underground equip- 
ment as a result of lightning or phase faults, the worst 
conditions prevail where direct short circuits are 
made to aboveground portions of the pipe. If such 
conditions are apt to occur in or around an industrial 
plant, low resistance grounding is advisable for 
buried pipe. This is particularly important for above- 
ground or buried piping which is new and has a 
good grade of enamel and felt-wrap coating. Such 
coating has high dielectric resistance and will not 
permit induced voltages to leak off 


what is cathodic protection? 

Corrosion is electrochemical. Small electric cur- 
rents leave a metal surface, causing metal ions to 
go into solution. Corrosion results. If this current 
can be prevented from leaving the metal surface by 
supplying an opposing current of sufficient magni- 
tude to overcome the current originally causing the 
corrosion, the corrosion is halted. This is called 
cathodic protection 

Cathodic protection uses two methods. One 
method, the galvanic or sacrificial anode system, 
uses magnesium or zinc electrically connected to the 
protected structure to form a galvanic cell. Current 
then flows from the magnesium or zinc to the 
structure being protected destroying the mag- 
nesium or zinc anode but protecting the structure 
The other method of cathodic protection is the im- 
pressed current system, A rectifier and an anode bed 
of graphite or steel sets up a bucking current to 
cancel the initial corrosion-producing current 

Major industrial plants have a complex variety of 
underground utilities — such as electric power and 
telephone cables; water, air, fuel oil, and gasoline 
piping; industrial solvents and waste systems; sew 
age piping; steam and condensate returns; steel 





TABLE I! 





Grounding Resistance for Various Structures 








Grounding 
Structure (Ohms) 
Lead cables in under- Normal: 25 


ground ducts Terminal equipment: 5 
Substations Major: less thon 1.0 
Minor: less than 5.0 
Equipment: less than 25 
Normal: 10 
Primary distribution 

20 to 80 


From less than 1.0 to 25 


Power tower lines 


Industrial plant 
equipment 
Hospital floors: 100,000 to | 

megohm 


Fuel handling: less then 25 


Static grounding 








Fig. 1—Ground rod resistance pattern shows resist- 
ance decrease with increasing distance from rod. 


building columns; and on grade and underground 
storage tanks. 

Electric grounding systems can be, and usually 
are, connected to all plant utilities (as shown in Fig. 
2). Grounding, consequently, may be supplied by 
these utilities as well as by the actual grounding 
system. Although nonferrous ground rods (such as 
copper) are functionally satisfactory, corrosion-free 
existence of copper may occur at the expense of 
underground steel and lead structures. 


how underground corrosion occurs 

Underground lead cables, for example, may pre- 
sent a corrosion problem where heavy copper 
ground bus and driven copper rods are nearby. As 
an example, lead cables in ducts may be bonded to 
bare copper conductor in the duct envelope — 
resulting in galvanic corrosion. Stray dc, on the 
other hand, may be flowing in the cable sheath. 
Electrolysis occurs when the stray current leaves 
the cable sheath, resulting in corrosion and eventual 
cable failure. Existing copper grounding may have 
to be cut free. New grounding may be substituted — 
using heavy zinc-coated steel ground rods and zinc 
or magnesium anodes for cathodic protection of 
both the lead cable and the grounds. 

Corrosion may be stopped on industrial plant or 
substation underground cables and conduit systems 
by using neoprene or polyethylene coatings on cables 
and by using a tape-wrap or bituminous-paint coat 
99 


ee 





Fig. 2—Typical grounding system for industrial 
components without corrosion protection methods. 


system for conduit. This will nullify galvanic cur- 
rent. Corrosion will not take place. Industrial plant 
grounding of Fig. 2 is shown with sacrificial anodes 
in Fig. 3. 

Current for cathodic protection of a primary 
structure may have to be of great magnitude. This 
current may be more economically supplied from a 
rectifier and a graphite-anode-type of impressed 
current system than from the natural galvanic 
action of a sacrificial anode. No special provisions 
are necessary when sacrificial anodes are used to 
supply cathodic protection to a grounding system 
subject to fault currents. Such anodes are an integral 
part of the grounding system. Rectifier-type cathodic 
protection, on the other hand, requires some special 
technique when associated with grounded systems 
subject to heavy fault currents. A primary storage 
cell and a spark gap paralleling the primary cell and 
rectifier usually offers adequate protection. An im- 
pressed current system for lead cables and ground 
bed is shown in Fig. 4. 

Corrosion always must be considered with ground- 
ing systems for discharging static electricity. Most 
effective system uses principles shown in Fig. 3. 

Some type of stray de problem usually comes up 
in industrial plants if no attention is given to its con- 
trol. Stray de current may come from electric travel- 
ing cranes, welding equipment, plating process 
equipment, dc control circuits, motor-generator sets, 
battery chargers, railway stray currents and signal 





Fig. 3—Grounding system (Fig. 2) with addition 
of sacrificial anode cathodic protection system. 


circuits, or special grounding circuits on communi- 
cation and fire alarm equipment. From a corrosion 
point of view, stray dc is most troublesome. 

Stray ac may be steady-state or transient. Though 
stray ac poses hazards to personnel and equipment, 
it rarely will cause corrosion. 


system study finds corrosion 


Proper solution to the problem may require a sys- 
tem study involving structure-to-soil potential meas- 
urements with a millivoltmeter-recorder. Time re- 
cordings of voltages and currents at crossings and ad- 
jacent points will reveal locations where current 
drainage should be provided. Grounding, either 
separately or combined with cathodic protection, may 
also be required for mitigation of the stray-current 
problem. 

Stray currents that do not show fluctuations may 
be most difficult to track down. Sources of such cur- 
rents are battery chargers and battery-powered 
equipment — such as communication or fire-alarm 
equipment. When the source of such problems has 
been determined, however, mitigating measures 
usually are relatively simple compared to the fluctat- 
ing problem. Sacrificial anodes is one frequently 
used method to prevent these stray-current prob- 
lems. 

Problems from induced voltages producing tran- 
sient and steady-state ac in parts not carrying cur- 
rent generally may be solved by an understanding 
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Fig. 4— Electric schematic diagram (above) shows 
current flow for the physical installation (below). 


of the problem involved. For example, if induced ac 
voltages on a pipeline in or around an industrial 
plant are the problem, the solution may require in- 
sulating pipe joints and installing grounding grid at 
either side of each pipe joint. Heavy surge currents 
in grounding systems may make impossible use of 
sacrificial anodes alone for grounding. Cathodically 
protected ground rods may be desirable. 

Grounding system principles are not difficult to 
follow. Installation and maintenance generally re- 
quire methodical testing of the basic system com- 
ponents. Grounding systems, however, do need cor- 
rosion protection to obtain the twofold advantage 
of protecting personnel against dangerous potentials, 
and eliminating costly replacements required by 
corrosion failures 
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20-year veterans—all— 





with Crane “one-cost” service records 


A CASE HISTORY — What better 
hedge could a power plant have 
against high maintenance costs? 

Call it foresight or sound buying 
practice, the Fort Bend Utilities 
Co., Sugar Land, Texas, knows the 
bigger value in quality steel valves. 
For 20 years now, these Crane 600- 
pound gates have been operating 
with no added cost beyond original 
investment, except for occasional 
repacking. 

The valves are on a main header, 


CRAN E VALVES & FITTINGS 


KITCHENS * 


with working pressure at 400 psi, 
750 deg. F. 

As a subsidiary of Imperial Sugar 
Co., the Fort Bend Utilities plant 
supplies steam to the neighboring 
Imperial Sugar refinery through the 
valve shown being operated. This 
8-in. Crane No. 76XR steel gate has 
to its credit 20 years of faithful once- 
a-week operation with the refinery’s 
weekend shutdowns. The other 
valves assure dependable steam 
control to units in the power plant. 


PLUMBING 


Service records like this result 
from internal valve quality. They 
begin with the greater care Crane 
gives to design, castings, heat treat 
ing and machining 

Don't be misled by outside sim 
ilarity to Crane 
steel valves. Get 
the facts from 
your local Crane 
Representative 
or by writing to 


address below 





HEATING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


Circle 150 on READ-N-CIRCLE cord for more dato 
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the. CONVENTIONAL Ranney Collector 


Proven by countless installations around the 
world, the collector yields naturally filtered water 
with less equipment, less personnel, and fewer 
pumps than other conventional systems. 


Centralized controls 


. . + starts on page 12 


central control room, with a handset mounted at the 
control consoles. Tests were run to determine the 
best locations for the 20 speakers and handsets 
throughout the building. 

Control panel was built by Panellit, Inc. in co- 
operation with Sargent & Lundy, who designed the 
boiler addition. 

Control room is air conditioned by a unit air con- 
ditioner, and lighted by diffused fluorescent lights. 

Large multipoint temperature and conductivity 
recorders and other miscellaneous recorders are lo- 
cated in panel sections on either side of the picture 
window, directly behind the operator. Three 20- 
point Diamond Specialties automatic soot blower 
control units are housed in a cubicle beneath the 
window. Outside the window are three Reliance 
Eye-Hye remote water level indicators. They are 
located outside because they are direct-connected. 


Switchover from localized to centralized control 
was done without a hitch. It was done one boiler 
at a time to allow for adjustment and tuning up. 
When control of the first boiler was transferred, one 
crew operated the boiler from control room while 
a second crew operated the other boiler from its 
local control panels. In this way, operating crews 
gained valuable experience with the new equipment. 
Two weeks later, the third boiler was put on the 
line from the central control room without incident. 

This third boiler is a Babcock & Wilcox 250,000 
lb/hr Sterling-type 650-psig, 750 F boiler. Fuel is 
pulverized coal. Equipment includes a pendant 
three-loop superheater and B & W straight-tube- 
type air preheaters. Boiler has 5200 sq ft of heating 
surface and is equipped with consolidated safety 
valves and Edwards blowdown valves. 

Centralized control has been a big help to the in- 
strument maintenance program. All instruments and 
controls can be checked at a glance, and any mal- 
function detected quickly. Most trouble-shooting is 
done right in the control room, which saves time. 

Duplicate instruments, such as indicators on the 
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the Ranney INFILTRATION GALLERY 


Engineered by Ranney to provide low cost water 
supply to industry and community. The Gallery 
provides large quantities of clear non-turbid water 
in a revolutionary yet economical way. The Gallery 
requires no maintenance. 
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Ranney provides naturally filtered water at 
low cost 

@ a water program for every community and 
industry a 

@ Ranney engineering research provides the latest Be AY 
modern water supply techniques. = ~ 








AMONG THE MANY RANNEY USERS ARE: Industries: 
Granite City Steel Co., U. S, Steel Corp., Eli Lilly and Co., 
Shell Oil Co., Monsanto Chemical Co., E. I. duPont de 
Nemours and Co., Timken Roller Bearing Co. Cities: 
Boise, Idaho, Canton, O., Parkersburg, W. Va., Mani- 
towoc, Wis. Write to Dept. CE-5. 
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Large picture window behind control operator improves morale. Diamond Electromat panels are below. 
Circle 15! on READ-N-CIRCLE card for more dato 
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panel, recorders on the console, and (in some cases) 
integrators on the end panels, serve as a check on 
each other. In emergencies, one is used while the 
other is being repaired. Malfunction is immediately 
apparent to the operator. Repairs can be made with- 
out base loading the boiler, or without putting a 
particular control system on manual control. 

Backs of all panels are open and accessible from 
the rear, so maintenance is simplified. 

Behind the graphic panel section of the control 
room is a small, well-equipped instrument shop. It 
is stocked with the tools, drawings, and manufactur- 
ers’ manuals for prompt, efficient, maintenance. 

Approximately 500 major instrument items are 
used for control of these three 250,000-lb/hr boilers. 
No downtime has been experienced yet because of 
instrument failure. 

One operator looks after all three boilers in the 
control room. One assistant checks blowers, takes 
readings of temperature charts every two hours, 
and reads coal scales every hour. Each shift is as- 
signed a boiler, and is responsible for cleaning out 
inspection doors and also for cleaning any slag built 
up on tubes or burner throats. 

Each shift must inspect all operating equipment 
and balance the nine Richardson coal scales. No- 
coal alarms are checked each shift. No. 1 and No. 2 
boilers are sootblown twice a day. No. 3 boiler (the 
newest) is sootblown only once a day. Sootblowing 
takes about one hour for the full sequence. Two 
older boilers require longer sootblowing because of 
the previous method of water lancing and because of 
their greater age. Slagging is only slight nowadays. 

Centralized controls in 18 months have proven 
many benefits: 

@ Substantial labor savings by elimination of an 
extra boiler operator per shift. 

® Reduction of floor space around boilers. 

® Reduction in operator training time. In fact, only 
semiskilled labor is used for operation. Some oper- 
ators had never even seen a boiler three years ago. 
® More complete understanding of the boiler op- 
eration by control operators. 

®@ Better coordination of boilers in emergencies. 

@ Automatic sootblowing operations under control 
of one boiler operator. Boilers are cleaner. Less 
steam has been used to keep them clean. 

@ Improved operator comfort. 

Although the decision to change to centralized 
controls was debated at first in view of the existing 
investment, it has been proved fully justified. Only 
by taking advantage of such modern developments 
can a growing power plant sidestep continual obso- 
lescence and keep on giving management most for 
its money. 





Bibliography:—"Experience with centralized control of a three-unit 
boiler installation”; G. E. Hoff, D. S. Hagen, L. C. Laird (presented 
at the 1956 American Power Conference). “Application of newer 
process control concepts to a steam generating plant’; R. S. Kina 
(presented at the 1954 Instrument Society of America meeting). 
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CHAPMAN MOTOR UNITS 


Just look at them .. . inside as well as out. You'll 
find that Chapman Motor Units are not only 
rugged in construction, they're simple in design. 
In fact, a Chapman Motor Unit has approxi- 
mately half as many parts as any other unit. 

This simplicity means better, easier opera- 
tion and lower maintenance costs. It means 
longer life with fewer repairs. 

With Chapman Motor Units your valves seat 
tight .. . but never too tight. Micrometer adjust- 
ment on limit switch insures exact tightness pre- 
setting. Drift is eliminated. Lash is slashed. 


Complete operation by low speed motors is 
always smooth, accurate and trouble free. 

Use them in any position. Quiet, rugged stub- 
tooth gears require no grease or oil. Use them 
under the most adverse conditions. They're 
weatherproof, steamtight, dependable. 

Installation is quick and easy. Chapman 
Motor Units and Floorstands are wired and 
ready to tie in with your leads, Just hitch them 
up. You're in business. 

Get the whole interesting story in our newest 
catalog 51. Write for it, your copy, now. 


The CHAPMAN VALVE Mfg. Co. 





INDIAN ORCHARD, MASS. 
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A TRADITION of INTEGRITY! 


— stands back of EVERY PUMP “6g Afurora” 


We recommend type OJ for municipal, in- 
dustrial, institutional etc. water supply — 
for handling condenser 
circulating water 
liquids, chemicels and 
oils in paper mills, dis- 
tilleries and refineries, 
irrigation, etc, 
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BULLETIN 105-BM 


CONDENSED 
CATALOG "mM" 


DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP wivision 


THE NEW YORK AIR BRAKE COMPANY 

42 LOUCKS STREET ° AURORA > ILLINOIS 

INTERNATIONAL SALES OFFICE, S90 WESY ST., NEW YORK 6, N.Y. 
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HALLOWELL 
eee 


SOLID STEEL 
COLLARS 


Size-marked for 
quick identification in 43 stock sizes 
And these precision-machined solid steel collars 
stay put because they are held in place 


on the shaft by the famous UNBRAKO Self- 
Locking Socket Set Screw. Authorized indus- 
trial distributors carry complete stocks in 
sizes from \%"’ to 3” inclusive. Write for 
Bulletin 868. STANDARD PREsSED STEEL Co., 
Jenkintown 39, Pa. 


STANDARD PRESSED STEEL CO. 


HALLOWELL.POWER TRANSMISSION DIVISION 


JENKINTOWN PENNSYLVANIA 
ircle 127 on READ-N-CIRCLE card for more dato 








Polyphase 


Part V 


alternating current circuits 


Start right here and now to brush up on your electrical background. 
Each article in |&P’s Electrical Refresher will cover some basic facet 
of electrical engineering that will help you do your job better. 
Single sets of the complete Electrical Refresher series will be avail- 
able without charge. Send in your request now and we will hold it 
until the complete set is available. Quantity prices upon request. 


G. C. BLALOCK 
Professor of Electrical Engineering 
Purdue University 


FOR A GIVEN output, polyphase generators or mo- 

tors are lighter and less expensive to manufac- 
ture than single-phase machines. Also, polyphase 
motors are self-starting — without need of the extra 
windings and devices required by single-phase mo- 
tors for positive starting. From the standpoint of mo- 
tor operation, therefore, any polyphase system is 
preferable to single-phase. From the standpoint of 
power transmission, the 3-phase system offers ma- 
terial savings. It has become the recognized standard 
for generation, transmission, and distribution. Light- 
ing service, in final analysis, must be connected as a 
single-phase load. But single-phase lighting circuits 
can be connected to different phases of a polyphase 
system in a manner that maintains reasonable bal- 
ance between the phases — thus preserving the gen- 
eral advantages of polyphase systems. 

In 3-phase generators, three identical sets of coils 
are placed around the frame to supply three equal 
voltages, each displaced 120 degrees from each other 
(Fig. 1). Coil ends are brought out and intercon- 
nected. 

To form a star connection, corresponding ends of 
the three coil-sets are connected together to form a 
neutral (Fig. 2). From this, a 4-wire system may be 
set up by bringing a neutral line out from the neu- 
tral point, or a 3-wire system may be established 
through omission of the neutral line. 

To form a delta connection, coils are connected 
(Fig. 3) start to finish in successive pairs. From each 
junction point, a connection is made to the outgoing 
circuit. Although each of the three phase windings 
form a closed circuit upon themselves, no short-cir- 
cuit is established because the sum of the three equal 




















Fig. 1 — Rotating vectors (V,, V,, and V,) represent 
3-phase system as does the corresponding sine waves. 




















Fig. 2 — Starting ends of coils are each brought out 
and finish ends are joined together for wye system. 




















Fig. 3 — Coil ends are tied in succession and junc- 
tions are brought out for delta-connected system. 
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Fig. 4— Vector difference of voltages in adjoining 
phase generator coils gives the line-to-line voltage. 


voltages, 120 degrees apart in phase, is equal to zero 
at all times. 

Star or delta connections may be used at the re- 
ceiving end of 3-phase supply lines. Some restric- 
tions exist in loads that may be connected star, such 
as lighting, because of unbalanced load conditions. 
Such loads should be connected delta or between the 
line and neutral wires if the system is 4-wire. If con- 
nected star with a free neutral, load voltages are 
likely to depart radically from normal as the loads 
become more unbalanced. 

In star connection of generator windings or of load, 
phase currents equal line currents since the line is a 
continuation of the phase coil. Line-to-line voltages, 
on the other hand, are vector resultants of two phase 
voltages. Line voltage (Fig. 4) becomes the vector 
difference of two equal phase voltages 120 degrees 
apart or the vector sum of two equal voltages 60 de- 
grees apart, thus giving 

Viine = (3) */? (Vipnase) = 1.732 Vonase (1) 

In delta-connection, line voltage equals phase volt- 
age for balanced loads and symmetrical voltages, 
since line connections are made directly across ends 
of the phase windings (Fig. 3). Current in the line, 
however, will be the vector difference of two equal 
phase currents 120 degrees apart or the vector sum 
of two equal phase currents 60 degrees apart (Fig. 
5), thus giving 

Thine = (3)' ¥ (Ipnase) = 1.732 Tease (2) 

Vector diagrams for unbalanced load currents and 
power factors may be set up in the same way as for 
balanced conditions, starting with the line voltages 
and associating each load current with its applied 
voltage. Line currents then may be obtained graph- 
ically by vector subtraction of the proper phase cur- 
rents. The (3)*/? relations between phase and line 
currents do not exist in unbalanced circuits. 

Four-wire distribution is a modified star connec- 
tion, the fourth wire being connected to the neutral 
point of a star-connected generator. This fourth wire 
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Fig. 5— Line current is vector sum of phase cur- 
rents since current waves are displaced in time. 


is return line for unbalanced currents on star-con- 
nected loads. Single-phase loads are connected be- 
tween line wires and the neutral line. Balanced 3- 
phase loads may be connected to the line wires in 
the usual way (Fig. 6). Lighting loads always should 
be connected between line and neutral since they are 
likely to become quite unbalanced at times. 


greater capacity in 4-wire 

Chief advantage of 4-wire systems, when com- 
pared with 3-wire systems, lies in their greater load 
capacity. It is a natural step in expanding capacity 
of a 3-wire system that is approaching its load limit 
in terms of voltage regulation. In changing from a 
2300-volt, 3-wire system to a 4000/2300 volt, 4-wire 
system the existing transformers can be used by 
shifting one connection to the neutral line. Consid- 
erable benefit results from the standpoint of load 
capacity and voltage regulation since system voltage 
has, in effect, been raised from 2300 volts to 4000 
volts. 

Fig. 7 illustrates method of graphically determin- 
ing neutral-wire current in a 4-wire circuit with un- 
balanced load. 

In 3-phase systems total power may be obtained 
by determination and addition of the three individual 
phase powers, regardless of the connection used. 
Where voltage, current, and power factor are the 
same in each phase, however, total power require- 
ment may be calculated in terms of line voltage, line 
amperes, and phase power as follows: 

For balanced star .... 

Power — (3)'/? V, I, cos 4, (3) 

It is, therefore, not essential that the type of con- 
nection be known. Only line voltages and currents, 
plus phase power factor need be known when power 
requirements of a 3-phase load is to be calculated. 

In balanced, 3-phase circuit, star- or delta-con- 
nected, we get the equation 

(continues on page 28) 
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sizes, all 
| Highest quality, attractive 
Hundreds of units in service 
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Write for detelis. 





GPH H&T UN-A-BED 
DEMINERALIZER PLANT 


. @ typical H&T installation 


Since 1943, we've been building demineralizer plants. All 
capacities — manual or automatic 


Alse @ complete line of other water conditioning systems 





availabie,. 
fully gquoranteed. 








HUNGERFORD & TERRY, INC. 


| CLAYTON |. NEW JERSEY | 





separately or simultaneously 





Continuous records of the oxygen dissolved in boiling 
feed water and of the hydrogen entrained in steam, 
point to the corrective measures necessary to prevent 
otherwise unsuspected and costly corrosion. The Cam- 
bridge Analyzers measure and record dissolved —— 
directly. The hydrogen in the steam is measure o e 
oxygen set free by dissociation 
ments are available for recording Os and Hs either 





Cambridge Instru- 


Send for Bulletin 148-8P 
CAMBRIDGE INSTRUMENT CO., INC. 
3524 Grand Central Termine!, New York 17 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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R/M Poly-V Drive 


Delivers More Power in Less Space! 


No other belt drive can deliver as much power in the 
same space. It’s R/M’s patented Poly-V Drive devel- 
oped by R/M engineers after years of research. This 
totally new concept in power transmission delivers up 
to 50° more power than a conventional V-belt drive 
of equal width. 


Unique design accounts for the unusual power capacity 
of R/M Poly-V Drive. A single, endless belt with parallel 
V-ribs runs on sheaves specially designed to mate 
precisely with the belt ribs. The uniform pull of this 
single unit belt distributes drive load evenly over the 
full width of the sheave... gives higher horsepower 
capacity per inch of drive width than ever before possible. 


There are many advantages in this space-saving drive 
wherever heavy duty power transmission is requi 

in the equipment you manufacture—or the equip- 
ment you use in your plant. Poly-V Drive has elimi- 
nated the matching sotliune of multiple V-belt drives, 


MANHATTAN 


RUBBER DIVISION — PASSAIC, 


greatly increased the life expectancy of belts and 
sheaves and maintains more constant speed ratios under 
all loads. Just two cross sections of Poly-V meet every 
heavy duty power requirement—R/M Poly-V Drive 
cuts costly belt and sheave inventories to a new low! 


Let the R/M engineers who developed Poly-V Drive 
work with your engineers to improve your power trans- 
mission applications. Contact R/M ...or write for a 
copy of Poly-V* Drive Bulletin #6638. 


CONDOR V-BELTS + R/M SUPER-POWER V-BELTS 


Write for Bulletin #6868 on the 
complete line of Condor V-Belts 
for regular service on conventional 
V-belt drives. Also write for Bulletin 
#6628 on R/M Super-Power V-Belts 
with 40% more Horsepower capac- 
ity where needed. 


*Poly-V is a registered Raybestos-Manhattan trademark 
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SINGLE-PHASE LOADS 


x 


Fig. 6 — Single-phase loads (a, b, and c) are each 
connected from one phase conductor to neutral. 

















Fig. 7— Vector diagram clearly shows complexity 
of typical unbalanced 4-wire, 3-phase ac circuit. 


(3)? V1 
1000 (4) 
_ (3)*? Vicosé 
aw = 1000 (9) 
where V = line voltage 
I = line current 
phase 
6 = power factor angle 
Two single-phase wattmeters (or a polyphase 
wattmeter with two sets of potential and current 


elements acting upon a common indicator system) 


KVA= 
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are required for measurement of power input to a 
load on a 3-phase, 3-wire circuit. For 3-phase, 4-wire 
circuits, however, three meter elements are neces- 
sary. If phase end-connections are available for in- 
sertion of instruments into the phases themselves, 
total power is the sum of the powers in the three 
phases. Usually, though, only the line wires are con- 
veniently accessible. 

For 3-wire circuits, one current element must be 
connected in series with each of two lines, with the 
corresponding voltage elements connected between 


the line in which the current element is connected mei 
a : : ? N 
and the line in which there is no current element. a ms D Our 
‘ Sate ‘ M Ps 
For the 4-wire circuit, current elements must be in 


series with each of the three main lines and the volt- 
age elements between these lines and the neutral | MOTORS, 
wire. i 1 

For the 3-wire system, using the 2-wattmeter 
method, total power is sometimes the sum or some- L , 
times the difference of the two wattmeter readings. : s.yooler ERS 
For balanced loading with phase power factors = cu 
above 50 percent, readings are additive. For 50 per- 
cent power factor balanced loads, one wattmeter 
reads zero while the other reads the total power. For 
balanced loads of less than 50 percent, indication on 
one wattmeter exceeds total power by the indication 
on the other wattmeter. 

For unbalanced loads, it is sometimes difficult to 
determine whether the two readings are to be added 
or subtracted. But if the connections first can be 
verified for balanced loading, then reversal of one 
instrument indicates that the correct procedure is 
to subtract the lesser reading from the greater. For 
polyphase wattmeters, addition or subtraction of 
torques (once the proper connections are estab- 
lished) will give net indication automatically, re- 


f BURNED OUT 


sorencre® 





Ss TKRAHE A HARDY Look 


gardless of load balance. 


watthour meters measure energy 


Watthour meters, for determination of energy 


| at how WV. WV. T.* can be causing trouble 


*Varying Voltage Troubles masquerade under many names and some you will 
never hear about because they are so common they become “standard operating 
procedure’’. 

You'll find that a STABILINE® Automatic Voltage Regulator can end many of 


transfer by polyphase circuits, should be connected your production, maintenance and inspection “ bugs” STABILINES maintain con 
; ; ; : . stant voltage to voltage-sensitive equipment They are a sure cure for costly varying 
Ee Tne Sane REI to he Sane ates et ap voltage troubles that can cause burned out motors and lamps production rejects 
ply to wattmeter connections. Two single-phase met- due to sluggish solenoids . . . process recycling caused by out-of-phase control equip 
ers may be utilized to measure 3-phase, 3-wire ener- ment . . . electronic tube failure — just to name a few 





gy but a polyphase meter is commonly employed for 
this purpose. Polyphase meters have two single- | ; 


There is a STABILINE to meet your automatic voltage regulation requirements 
Three types are offered: Type EM (Electro-Mechanical), Type IE (Instantaneous 








] : indl . EM62207. Holds Electronic) and Type TM (Tubeless Magnetic). Numerous standard models are 
_ Ms orig working upen & —— | Ge weubles covsed by voltage available in capacities from 4 to 100 KVA. 
and gear train. ; variations. 
Resistance and inductive reactance are factors Be sure to see SUPERIOR ELECTRIC'S Mobile Display when it is in your area r cnn GUBERIOR BLECTRIG company 
affecting loss of voltage between the point of gen- Bronch Offices of: 14663 Titus St., Von Nuys, Californio + P. ©. Box 946, 2881 EI Comino Rect, —| oahe aniaiehe Geese eenan. dhe 
. ° o@e . . . Redwood City, Colifornico + 482-8 Eglinton Ave., West, Toronto 12, Ontario, Conode + 2217 | 
eration and the point of utilization in all connecting Biscayne Bivd., Miomi 37, Florida * P.O. Box 48,721 So. Blvd., Ook Pork, iMinois « 4033 W ' 
- ; ° rk Ay ms. 502-504 Please have your representative call 
s sas s Rogers Ave., Office #2, Tippett Bidg., Baltimore 15, Moryland 250 Pork @., Rms. 5 | 
ac lines, Capacitive reactance also may be an impor- Postum Bidg., New York 17, New York + P.O. Box 132, 101 Public Sq, Medina, Ohio + 4515 Please send me STABILINE Bulletin S351 © 
tant factor in high-voltage lines of some length. Prentice St., Room 201, Dallas 6, Texas * 839 Central Bidg., 810 Third Ave. Seattle 4, Washington 
Conductor size is the important consideration so — | Name 
far as resistance per unit length and power loss in 
: bet eng aggeeleowth SUPERIOR ELECTRIC || ,,,.., 
the line are concerned. Conductor size, conduc oamnasee 
spacing, and system frequency all affect line reac- | | 
° Sp . d BRISTOL, CONNECTICUT | City Zone State 
tance. Tables are available giving the resistance an 
the inductive reactance per thousand feet or per mile ‘ 
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You also, may have some 


FUSE PROBLEMS like these 


--. THAT WE CAN HELP YOU SOLVE 
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leading electrical 
wholesalers stock 
ECON and other 
Economy Fuses. 


Tr problems to which this chief electrician refers were: fuses on his welding ma- 
chine circuits blew frequently... also on an electronic operation and a compressor 
installation there were tremendous power surges that the ordinary fuses could not 
withstand ... causing costly work delays and shutdowns. 
The Economy representative suggested ECON Dual-Element Cartridge Fuses, 
which put an end to wasteful, unnecessary fuse blows... burning and breakdowns 
and saved the expense of installing costly breaker equipment. Your Electrical 
Wholesaler or your nearest Economy representative can render you similar service on 
your fuse problems. Also ask for Econ Bulletin S-60 or Complete Line Fuse Folder No. 3. 





fuses for every purpose? 
‘ ape SEES SAE oe ah 
ECONOMY FUSE & MFG. CO., 2717 Greenview Ave., Chicago 14, lil. 
Circle 112 on READ-N-CIRCLE card for more data 
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ECON 


dual- 
element 
cartridge 
fuses 


eliminate 
production 
delays 


caused by needless 


power blows and short 
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of single conductor for standard frequencies and 
for commonly used conductor spacings for various 
sizes of conductor. 

Vector diagram, Fig. 8, illustrates voltage and 
current relations in a 2-wire, single-phase line. Same 
diagram may be used for a 3-wire, 3-phase line if 
the vectors V, and V, represent voltages to neutral, 
instead of line-to-line voltages, and if the IR and IX 
drops are calculated on a single-conductor basis. 





Fig. 8— Line drop (sum of IR and IX) reduces 
delivered voltage (V,) from sending (V,) voltage. 


ExamMPLe: Load of 100 kw at 2300 volts, 3-phase, 
60 cps is delivered to a factory 3 miles from a sub- 
station. Power factor of the load averages 86.6 per- 
cent, lagging. If No. 2/0 stranded conductor is used 
with a spacing of 36 inches, calculate voltage re- 
quired at substation end of the line and the power 
loss in the line. 
1 — (100) (1000) 
~ (3)? (2300) (0.866) 
Since R from table — 0.0811 ohms/1000 ft 
R per conductor = (0.0811) (5.28) (3) —1.285 
ohms 
Since X,, from table = 0.1258 ohms/1000 ft 
X, per conductor = (0.1258) (5.28) (3)—1.993 
ohms 
IR = (29) (1.285) = 37.3 volts/conductor 
IX = (29) (1.993) = 57.8 volts/conductor 
<a —~ 1328 volts 
Hence, referring to the vector diagram, Fig. 8, 


v. =| (1328) (0.866) +-37.3]* + [ (1328) (0.5) 





-= 29 amperes 


Voltage to Neutral 


+ 57.8]? |? = 1390 volts to neutral 


(1390) (3)? — 2404 volts between line wires at 
substation. 

Power loss in the line 

— pp — £29)? (1.285) (3) 
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Tailor-made 


job 





. starts on page 18 


® Five 2000-ampere, 2-pole, drawout breakers for 
radial feeders. 

Excitation was required for the m-g set. As men- 
tioned, consolidation was advisable with the main 
de assembly. The excitation bus can be energized 
through electrically operated air circuit breakers 
from either main bus or generator leads. Connection 
to the generator leads is made through a 0.01-ohm 
current-limiting resistor. This resistor reduces avail- 
able fault current to the capability of the excitation 
breaker. Generator field breaker, synchronous- 
drive-motor field breaker, and field bus supply 
breaker for synchronous mill motors are included. 
This affords cable protection as well as equipment 
protection for these circuits. Machine field supply 
bus is insulated to provide isolation from the main 
power bus. In addition to the above construction, 
the switchgear assembly at Bridgeport Brass is 
unique in m-g startup control and in ground de- 
tection systems. 


predetermined startup 


M-g set is put into service following a coordinated, 
sequential operation of controls involving primary 
switchgear, motor controls, and de switchgear. Dc 





Cable and bus supply feeders are installed in 
cable basement, which runs entire length of room 


JUNE, 1956 


field potential for the m-g set’s synchronous motor 
must be provided first. This is accomplished in the 
following manner: 

1) Bus tie breaker is closed, thus energizing main 
de power bus in the switchgear assembly. 

2) Next, dc excitation bus is energized by closing 
breaker on the main bus. 

3) Next, synchronous motor dec field breaker is 
closed, as required by remote field control equip- 
ment, when the motor is ready to be “locked-in” at 
synchronous speed. 

Generator is subsequently energized and connect- 
ed to the main bus: 

1) Generator field breaker is closed 

2) Next, generator voltage output is adjusted. 

3) Next, generator output is connected to the dc 
excitation bus, through the current-limiting resistor, 
by closing the generator field bus breaker and open- 
ing the main field bus breaker. 

4) Next, the de bus tie breaker can be opened if 
desired. 

5) Next, the 8000-ampere generator breaker is 
closed. 

Excitation bus can be transfered back to the main 
bus in the event the m-g set is to be taken off the line 

All main radial feeders have test terminals. In ad- 
dition, bus potential test terminals are provided 
These permit field tests with recording instruments 
and locating system grounds. Bridgeport Brass’ sys- 
tem of locating grounds has been used for some 12 
years. It is entirely successful when used on either 
ac or de circuits 

Essentially, ground fault detection is based on IR 
drop indication observed while the system is loaded 
Individually comparing feeder current variations to 
corresponding feeder voltage variations determines 
which feeder circuit is faulted. Identical swings of 
the test voltmeter and ammeter occur on the faulted 
feeder. 


central control gives remote operation 


All instruments, control switches, and indicating 
lights are centralized, permitting operation and ob- 
servation of all loads from one position in front of the 
switchboard. Generator control includes reverse 
power protection because of parallel operation with 
other plant generating equipment and possibilities 
of regenerative power from heavy variable-speed 
main drive mill motors. No equalizer cable is pro- 
vided in the bus tie circuit because of anticipated 
12- to 14- volt drop at full load. 

Channel base drawings were prepared by the 
manufacturer within two weeks after receiving the 
order. Engineers completed the layout of the m-g 
room. Equipment was easily installed upon delivery 
to the mill without complication. All this was made 
possible by the ready availability of standard, cata- 
log-listed equipment adroitly applied to a tailor- 
made requirement 












LITERATURE AND 
PRICES ON REQUEST 


Guaranteed to 
eliminate entirely 
all woter and oil 
from small compressed oit 
installations. Guaranteed as a” Pipe Size Only 

to workmanship ond materials, too. Entirely mechanical and 
No attention 


automatic no wear 


Murphy knows compressed air. Write for our literature, or 


state your problem. Our engineers ore at your service 














ASTERACOOLERS © SEPARATORS © STHRAINE' SD © TRAPS 
SPRAY GUMS * PISTOL SPRaATES 


JAS. A. MURPHY & CO. 


HAMILTON, OWIO, USA 
oisture Eliminotion Up Te 2000 Pounds Per Square inch 
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EXPERT Engineering Assistanc 
improve plant and office efficiency and safety 


through the use of proper oudible and visual signals 


Have you neglected this economy because you ore 
unfomiliar with the subject? If so, hesitate no longer! 
Now, FEDERAL will send you FREE and without obli- 
gotion their newest brochure entitied, “How to Select 
Signals.” Complete with explanations, diagrams and 
graphic examples, this brochure will make you ex- 
pert in selecting the proper FEDERAL equipment for 


your various signalling problems i , ere 
Use it now for your im ¥ lddaiol ; 


mediate requirements! Keep 
it on file for future demands! 


Write today fer 


your copy of Bulletin 100 


FEDERAL 


SIGNAL 


8709 S. State St., Chicago 19, Ill. 
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Modernize to SAVE with.. « 


(o«5 BURNER 
SYSTEMS 






Money-saving Firing Performance 


for furnaces ovens—vats—kilns—heaters 


vessels boilers — dryers exchangers 


Now ... the same efficient O&S burners that help to 
give O&S Powermaster packaged boilers their outstand- 
ing dependability and economy are adaptable to exist- 
ing boiler installations and other kinds of industrial 
heat exchangers! 


O&S burner systems are complete packaged combustion 
assemblies for gas, light or heavy oil, or combination 
gas/oil firing. They include burner, automatic controls, 
forced draft air supply, full modulation firing control, 
ignition, complete piping and wiring, refractory re- 
quired for proper installation in combustion chamber. 
Many of these units are now in service— proving their 
cost-saving advantages on a wide variety of applica- 
tions. They provide the greatest flexibility of applica- 
tion available in burner assemblies for modernization 
of existing equipment or for new installations. 


If you are looking for ways and means to improve fuel- 
burning efficiency and performance on oil or gas fired 
equipment, it will pay you to get full information on 


O&S burner systems. Send for Bulletin 1231. 


Builders of Dependable Boilers Since 1885 


ORR & SEMBOWER, INC. 


Morgantown Road, Reading, Pa. 
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In brief .... 


American Power Conference 


POWER AND the know-how to use it will “take this 
nation and everyone in it to new heights of 
productivity and prosperity.” Such was the keynote 
sounded at the recent American Power Conference 
by R. S. Stevenson, president of Allis-Chalmers. 
Here are some other highlights of that meeting: 


Steam washers for silica removal 


E. E. Coulter 
Head, Engineering Physics Section 
Babcock & Wilcox Co. Research Center 


“Advantages to be gained by steam washing de- 
pend entirely on the conditions prevalent at the 
particular installation under consideration: silica 
content of feedwater, operating pressure, turbine 
exhaust pressure, and the amount of blowdown 
that can be tolerated are some of the determining 
factors. For plants in which it is economically im- 
practical to limit boiler water silica concentrations 
sufficiently to avoid turbine deposits, the advantages 
are obvious, for steam washing will eliminate tur- 
bine deposits which would otherwise be present. 

“For plants which presently use high blowdown 
rates in order to control turbine deposits, the use of 
steam washers will allow appreciable reductions in 
blowdown rates while freedom from turbine deposits 
is retained. . . . It is evident that turbine deposits due 
to silica carryover can be controlled by using a steam 
washer at a saving of more than 80 percent in the 
blowdown rate required by a standard boiler. It is 
realized that in some cases other considerations may 
prohibit such large reductions in blowdown rates.” 

“Because of the low initial cost and the large sav- 
ings offered in turbine maintenance and reduced 
blowdown by steam washing, it is expected that a 
large percentage of future high-pressure boilers will 
be so equipped.” 


Utilization of 
300- to 2000-cps power in industry 


Vernon C. Geckler, Plant Engineer 
New Departure Division 
General Motors Corporation 


“Outlook in the future for the generating, distrib- 
uting, and use of high-frequency power will be 
quite different from that experienced in the last 10 
or 15 years. With the exception of special applica- 
tions where there is a large fixed high-frequency re- 


quirement, automation and integrated lines will dic- 
tate the use of smaller-size generating units located 
and sized specifically for a particular production line. 
Generating units used for these integrated lines will 
not be a direct-connected unit but a V-belt driven 
unit on which the belts may be changed to vary the 
generator speed to gain a different frequency, or 
variable speed drives will be used to change the 
frequency. 

“This means a greater number of units to maintain 
but the end results of integration will warrant the 
application of these small units. In the not-too-distant 
future, it is very possible that there will be developed 
an electronic unit which will be sufficiently small in 
size as to be installed on any one machine tool and 
will have the ability to vary its frequency within the 
range requirement of the machine. . . . It will then 
be possible, through automatic gauging of the grind- 
ing wheel size, to increase the speed of the grinding 
wheel to maintain a constant surface speed per min- 
ute required for maximum production.” 


Comparative study of supercritical 
and conventional pressures 


J. J. Fleischmann 
A. H. Gibeling 
A. Mergy 


Steam Turbine Department 


E. R. Miller 
Research Division 
Allis-Chalmers Mfg. Company 


“The supercritical-pressure steam plant repre- 
sents a major innovation in the production of power. 
It is logical that the advantages and disadvantages 
of the supercritical-pressure plant should be de- 
termined by comparison with a conventional-pres- 
sure steam plant which is a known quantity. This 
paper presents such a comparison for a specific 
application, using a 2400-psig 1050/1000-F plant as 
a base with which to compare two supercritical- 
pressure plants. 

“It is concluded from this study (based on the 
assumptions that have been made) that the 3500-psig 
1050/1050-F cycle is economically justified. As re- 
gards the 3500-psig 1150/1050-F cycle, it is apparent 
that at today’s estimated price levels the 1150-F 
initial temperature is not economically justified on 

(continues on page 52) 
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700-Wet dust collector 
uses venturi principle 
Wet dust collector achieves efficient dust transfer from 


air stream to water by movement of air without me- 
chanical means. Venturi effect atomizes and mixes water 





with the air stream. Low-pressure area in venturi throat 
induces water to enter high-velocity air stream. Mix- 
ing of air and water causes transfer of dust particles 
from air to water. Air, water, and sludge mixture im- 
pinges at high velocity on special surface in discharge 
chamber. Heavy particles, after passing through ven- 
turi, sink to bottom of tank as sludge. Washed air then 
flows to an eliminator section for removing droplets. 
Clean air is discharged. PANGBORN CORPORATION. 


701-Rust inhibiting atmosphere obtained 
with powder spray and crystals 


Highly effective rust inhibitor is now available in 
crystal and powder form. Inhibitor is easily applied to 
any steel or aluminum surface to be protected from cor- 
rosion. To protect equipment in storage, bagged crystals 
in porous cotton sacks are hung in strategic locations. 
Crystals release corrosion protection vapors for a con- 
siderable length of time. Reasonably air-tight enclosure 
is recommended to cut down loss of vapors. Under nor- 
mal conditions, a 2-ounce bag of crystals will protect 
equipment in a 30-cu ft enclosed space for 2 to 3 years. 

Bagged crystals and bottled powder spray have found 
wide acceptance. Thorough tests have proved that pro- 
tection continues as long as any material remains. 

Corrosion inhibitor is also packaged in polyethylene 


JUNE, 1956 
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spray bottles. Squeezing bottle shoots out a fine mist 
which diffuses into all corners of hard-to-reach areas 
SHELL Or, Company. 


702-"New look" fluorescent lamp 
doubles light output 


Major achievement in fluorescent lamp design breaks 
through the barrier that has restricted amount of light 
obtainable from fluorescent sources. New design incor- 
porates a series of length-wise grooves along one side 
of the lamp, greatly increasing permissible wattage input 
and light output of a given length lamp. Grooves con- 
strict the area within the bulb, reduce the distance radi- 
ation has to travel, and permit more radiation to acti- 
vate phosphor and create light. New lamp development 
will permit more light per watt and fewer relamping 
problems with longer time between lamp changes 

Greater light output results also from an increase in 
lighted tube surface area combined with the higher 
operating wattage, and more effective use of energy 
within the tube. Basic length of “power-groove” tube 
will be 8 feet, but 4- and 6-foot tubes will be available 





for special requirements. Lanips are presently designed 
for 200 watts. Generat Evectric Company 


(more new products on page 34) 











SOLVE BOILER FEED PUMP PROBLEMS 





with better engineered 


AMERICAN-MARSH 





12 IMPORTANT oe Richaesses for corrosion Glow 
OPERATING FEATURES 








CENTRIFUGALS 








Extra deep. water cooled stuffing 3rd Stage ORCOS atet 

boxes with throat bushings see 4th Stege 

rings and split glands. Smothering Meg re oh at Je 
You can take a big step to prevent depart- type gland, shown, 's optional extra Staggered a~npat—y}- 

on 2nd Stege 
q = . fadial Dalary 

mental headaches—and dark looks from man ae ea. a ee 
agement—with these better engineered pumps. eagles coment, unten Oat Ist Stage € with ring-orled lubrice 


and radial loads 
Just examine the features of this Multi-stage 


Type OSMH Boiler Feed and High Pressure 
Pump, for example. Detail by detail, its con- 
struction insures you of freedom from main- 
tenance and lubrication troubles, leakage and 
costly downtime. 

Why not call your A-M rep- 
resentative for full details? 
He'll assist you ably. Or— 


White Today ror 


OSMH BULLETIN 382. 








BATTLE CREEK 





MICHIGAN 


in Canada: American-Marsh Pumps (Canada) Ltd., Stratford, Ont. 


bearing carries both thrust 


Bearing housings spit 
on horizontal center 
tine for accessibility 
No gaskets required 
Cooling water can't 
leak into o:! reservoirs 


Shaft sleeves with stuffing boxes Streamlined upper »o owe " Tongue « 
prevent leakage slong shaft 











mounted sturdy 
pedestals, cast as part of 
bese Key guidance shove 
O° F. mamta shen 


nent yel allows for expan 


sages, between stages. for smoot? Mset horizontal centerime Rings 
flow and high efficiency and bushings can't rotate 


Pumps and Pumps Only Since 1873 


CENTRIFUGAL, TURBINE, STEAM AND POWER PUMPS FOR TESTING, PROCESSING, BOILER FEED, FIRE PROTECTION 
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703-Low-headroom deaerator 
eliminates elevated installations 


New deaerators with standard capacities 
up to 80,000 lb/hr make installations prac- 
tical in plants where headroom is limited. 
Design consists of standard steam-jet 
deaerator with base-mounted pump form- 
ing part of the entire unit. Pump suction is 
onnected to large downcomer equipped 
with an anti-vortex baffle and strainer. High 





suction characteristics with this arrange- 
ment increase pump discharge pressure to 
that required at suction of boiler feed pump. 
Eliminates putting deaerator above boiler 
feed pump and reduces costly support 
structure and piping arrangements. Avail- 
able in four sizes: 17,500-, 35,000-, 50,000-, 
and 80,000-lb/hr. Provides a practical de- 
aerator for installation in single-story indus- 
trial plants, office buildings, and hospitals. 
WORTHINGTON CORPORATION. 





FREE INFORMATION 


For detailed free information on these 
products just circle the key numbers on the 
READ-N-CIRCLE card on pages 47 or 48. 





704-Water-wall furnace gives 
increased boiler capacity 


Forced circulation water-wall boilers of- 
fer substantially improved boiler operation 
have contributed to increased boiler effi- 
ciency. Combination of water-wall with hori- 
zontal rotary oil burner eliminates special 
refractory work and effects substantial sav- 
ings in boiler operation. Equipment is of- 
fered to be incorporated with burners on 
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HOW WESTERN ELECTRIC GETS 


PRECISION TEMPERATURE CONTROL 
FOR ONE ROOM-or ACRES OF ROOM! 





New 625,000 sq. ft. Lexing- 
ton Road Plant of Western 
Electric Company, Inc., 
Winston-Salem, N. C. 


Western Electric Company, Inc., 
and Walter Kidde Constructors, 
architects and engineers, New 
York; Rowe-Goodin-Jones, Inc., 
and Pied t Air Conditi %, 
Inc., mechanical contractors, both 
of Durham, N. C. 








~ 


Johnson Control System Meets Varied Control Needs, 
Insures Waste-Free Heating, Cooling and Ventilating Performance. 


At Western Electric’s new Lexington Road Plant, automatic 
temperature control is a major consideration. The comfort 
and efficiency of 4,000 employees are directly involved. So 
are sensitive processing operations. And, in a building this 
size, the potential savings in heating, cooling and ventilating 
costs are tremendous. 

To satisfy each of these important requirements, Johnson 
furnished and installed a complete system of automatic 
temperature and air conditioning control. 


MANUFACTURING BUILDING 

Actually, the plant consists of two separate structures—a 
manufacturing building and an office building. The main floor 
manufacturing area, 620 by 280 feet, is surrounded by an 80- 
foot periphery partitioned for offices, special process rooms, 
laboratories, employees’ club, cafeteria and locker rooms. 

In the general manufacturing area, Johnson Thermostats, 
Valves, Dampers and related apparatus accurately regulate 
the operation of 13 large central heating and ventilating 
systems. Other units serving a partial lower floor are also 
controlled. 

Special process rooms and laboratories are air conditioned. 
Here the Johnson System rigidly maintains uniform pro- 
tective temperatures and humidities to safeguard sensitive 
products and processes. 

Office spaces, the cafeteria and employees’ club are air 
conditioned and controlled at ideal comfort levels. 

OFFICE BUILDING 
The 444-ft. by 103-ft. two-story office building is completely 


T-400 Room 
Thermostat 





\ T-800 Remote Bulb 
Thermostat 


R-1051 Static Pressure 
Indicator-Controller 


air conditioned. Johnson Air Conditioning Control regulates 
12 central air handling units that supply perfectly condi- 
tioned air for private offices as well as general offices. 
Strategically located Johnson Thermostats insure constant 
comfort, regardless of outdoor conditions, occupancy levels 
or the heat-producing effects of lighting and office machines. 


OPERATING ECONOMIES 

Throughout both buildings, Johnson Control produces exactly 
the desired conditions at a substantial saving in operating 
costs. The entire installation, like every Johnson System, was 
engineered to fit the specific control requirements of the plant's 
particular mechanical equipment. The result is virtually wast- 
free operation of heating, cooling and ventilating equipment. 

In addition, the simplicity and rugged construction of 
Johnson pneumatic apparatus insure long, trouble-free per- 
formance with minimum upkeep. 

The techniques and engineering skill applied by Johnson 
to this modern plant, and countless other buildings of all types 
and sizes, can also be applied to your control problems. Talk 
to a Johnson engineer soon. His recommendations are yours 
without obligation. 


JOHNSON »; CONTROL 


SINCE 1885 
PLANNING * MANUFACTURING © INSTALLING 








T-432 Heating-Cooling 





Thermostat 
V-108 Three-Way D-225 
Mixing Valve Louver Damper 
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Let JOHNSON SOLVE YOUR CONTROL PROBLEMS 


PROCESSING * HEATING * COOLING * HUMIDIFYING 
DEHUMIDIFYING * VENTILATING * AIR CONDITIONING 


PROCESS CONTROL 


Automatic temperature and humidity control for a wide 
range of manufacturing and industrial process applications. 
Thermostats, special controllers, valves and dampers applied 
to tanks, dryers, vats, kettles, curing rooms, coolers, kilns, 
ovens and other processing equipment. 


SPACE CONTROL 
Automatic control of room temperature and humidities 
applied to radiators, radiant heating, unit ventilators, unit 


T-1000 
Recorder-Controller 


eD-- 


D-251 Piston 
V-153 Sylphon Damper Operator 
Diaphragm Valve 











heaters and heat delivery ducts. Johnson equipment includes 
a complete line of thermostats, thermometers, pressure reg 
ulators, humidostats, humidifiers, valves, dampers, damper 
operators, switches, special controllers and related apparatus 


Complete sales, engineering, installation and service facilities 
are available through 98 direct branch offices in the United 
States and Canada. 





| JOHNSON SERVICE COMPANY 


1 

! 

1 507-LL East Michigan St., Milwaukee 1, Wisc. 

! 

; [) Please have a Johnson engineer call on me 

; [J] Send your Condensed Catalog of Johnson equipment 
! 

1 

; NAME TITLE 
! 

' 

| FIRM 

1 

| ADDRESS 

' 
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existing boilers. Advantages of water- 





: 
wall furnace are: increase boiler ca- 


pacity 50 percent, improve efficiency 10 





percent, reduce combustion chamber 





maintenance by 33 44 percent and im- 
prove life expectancy of boiler PreE- 


FERRED UtTiLities Mro 





Corp 





705-Cantilever trough supports 
occupy minimum space 


Cantilever cable trough supports 
permit cable installation and removal 
without interference from hanger sup 
ports. Cantilever arms fasten to wall- 





mounted channels through pre-punch 
| ed holes. Wide number of settings is 
| obtained by locating and spacing pre- 
punched holes. Support arms are quick- 
ly and easily secured to provide con- 
tinuous support and protection of pow- 
er and control cables. T. J. Cope Drvt- 


iON, Raxit Cori 
706-Safety gage relieves pressure 


with thin metal backplate 


New gage case construction provides 
naximum safety on dangerous installa- 
tions. Thin stainless plate, covering en- 
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HOW TO 
UN-MUDDY 





THE WATERS 


j MUDDY RIVER WATER IN 


“ 
—s a Oke cannon 1 sorrean | 
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entnasenen AgRATOR 





WATER OF “FANTASTIC PURITY” 


This block diagram shows a typical arrange- 
ent for a power company steam plant that 
t draw its boiler feed water from a nearby 
ddy river. The Lime Softener takes out 
pended solids, turbidity, alkalinity, and 
ganic matter; the Anthracite Filter removes 
remaining turbiduy; the Carbon Filter 
es the chlorine; the Softener provides 
s water, the Cation and Anion Ex- 
angers remove the dissolved solids such as 
arbonates, sulfates, and chlorides; the Aerator 
out most of the COs; and the Mixed-Bed 
De-lomvzer eliminates the remaining 4 or § 
of solids, silica, and 5 ppm of CO; — to 

pr luce water of tantastic purity 


ILLCO-WAY PIONEERS IN 
PRACTICAL EXPERIENCE 





Illinois Water Treatment Company designs 
and builds complete, practical, workable systems 
h as that shown above to operate eco- 
nomic ally ona cost-reducing basis. This work 
based on a wealth of practical knowledge 
gained through constamt experience in the 
alized held of ion-exchange, starting 
ym the time that the first workable resins 
ecame available 
Remember ILLCO-W AY —/oremost in the field 


of tonNchance 
ILLINOIS WATER TREATMENT CO. 
onchange 


paphAhins 840 CEDAR ST. 


; on 1 
iii 5) \ GE rockroro, 
ILLINOIS 


NEW YORK OFFICE: 14) £. 44TH ST... NEW YORK 17, WY. 
ANADIAN DIST: PUMPS & SOFTENERS, LTO. LONDON, ONT 
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tire back of case, relieves all explosive pressures. Plate 
is held firmly in place, eliminating possibility of back- 





naar Jofecriee saves 


‘sar cty aeLease, aien 


plate leaving case in event of blowout. Case offers maxi- 
mum protection for industrial gage installations. Jas. B. 
MarsH Corporation. 


707-Turbochargers capture exhaust power 
Heavy-duty, V-type, turbocharged engines concen- 
trate maximum power in minimum space. Turbochargers 
use exhaust gas energy that would otherwise be wasted. 
New cylinder heads provide more direct path from com- 
bustion chamber to exhaust manifold. Improved engine 





breathing results in higher efficiency and lower fuel 
costs. Close-coupled, self-regulating electric generators 
with top-mounted exciters give simple operation. CaTEr- 
PILLAR TRACTOR Co. 











KEEP 
PRODUCTION 
UP 


e 
= 
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MANZEL 


FORCE FEED LUBRICATION 


Pressure Application — Exact Amounts — Accurately Timed 


Manzel Force Feed Lubricators insure efficient 
machinery operation by lubricating automat- 


ically. No stops for hand oiling — or because of 


breakdowns caused by faulty lubrication. They 





quickly pay for themselves through savings in 


down time, labor and lubricants. 

These sturdy, dependable lubricators can be 

installed on new or existing equipment. Write 

for details. 

Professionally qualified engineering 
DIVISION OF 


320 BABCOCK ST., BUFFALO 10, N. Y. 
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representatives throughout the country. 


HOUDAILLE-HERSHEY CORP. 
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Available with 
Explosion Proof 
i luminators. 


Full 180° Visibility 
Accuracy to '/2 of 1% 


You get full 180° visibility with the new 
Jerguson Truscale Gages with the Convex 
Scale. Scale markings are directly on the 
convex face and the indicator goes clear 
around the convex surface. You can bring 
your liquid level down to the control room 
floor, or other remote point and can 
see it from anywhere in the roOm .. . can 
check a whole line-up of Truscales with one 
look from any point. 


Truscale is really accurate too . . . sensi- 
tive to Y, of 1% of scale reading. Simple 
trouble-free construction. Available with 
signal horns, lights and up to six repeaters 
for other auxiliary points. 


New design boiler water gage 
gives maximum visibility 


Jerguson’s unique offset sin- 
gle piece gage chamber gives 
you more inches of visibility 
with no blind spots. Special 
valve with horizontal loop 
keeps the strain off the gage 
under varying conditions of 
expansion and contraction 








Send for complete data on Jer- 
guson Convex Scale Truscales .. 
and Boiler W ater Gages. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 


Offices in Major Cities 
Bailey Meters & Controls, Ltd., London, Eng. 











Controle Bailey, Poris, France 
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708-Spline-coupled motor 
eliminates alignment problems 
Spline-coupled hydraulic pump motors 
can be hooked up without adapter and 


alignment problems. Installation time is re- 
duced to approximately 1/10 as long as con- 





ventional jobs. Motors are available in ratings 
from 15 through 40 horsepower in frame 
sizes 324U and 326U. Can be supplied for 
either single- or double-end pump installa- 
tion. Couplings result in compact, single- 
purchase installations. Reutanp ELectric 
Company. 


709-Efficient, vane-type flowmeter 
for air and gas flow 


Simplified, vane-type flowmeter is now 
available for air or gas flow measurements 





Flowmeter is designed for constant pres- 
sure drop across the meter. May be used for 
indicating, controling, signal alarm, safety 
shutoff, and sequence starting or shutdown. 

As flow increases, area between end of the 
vane and the flexible spline in the meter 
body increases. This increase approximates 
the law of squares and gives pointer stability 
and easy-to-read scale. Simple adjustments 


provide quick calibration for different gas 
densities. Meter cannot be damaged by over- 
range flow or excessive pressure. Since flow- 
meter is calibrated against gravity, no zero 
adjustment is necessary 
and diaphragms are 
JONES AND COMPANY 


Springs, bellows, 
eliminated. Scutty- 





FREE INFORMATION 
For detailed free information on these 
products just circle the key numbers on the 


READ-N-CIRCLE card on pages 47 or 48 





710-Extruded plastic insulation 
seals motor windings 


Extruded 
sealed-in protection is now used for motor 
windings. Motor stator is placed in a die and 
liquid plastic resin is extruded under heat 
and pressure around the stator 


plastic insulation that provides 


windings 
This results in a motor winding completely 
encased in a rigid, tough, and durable mass 
Stator winding is encased in a continuous 
homogeneous, insulating material of high di- 
electric strength and 
and is suitable for all industrial applications 


corrosion resistance, 


Plastic insulation demonstrates exceptional 
resistance to chemical action, humidity, abra- 





sive dust, and oil vapor. Open-type moto: 
can be used to replace totally enclosed units 
in many applications 

Plastic provides a medium for evenly con- 
ducting heat from every wire. Windings are 
permanently anchored, thus enabling moto: 
to withstand vibration to a greater 
without failure than ever before 
COLN ELectric COMPANY 


degree 
THe Lin- 


711-Voltage booster is portable 


Portable electric power unit is designed to 
deliver additional voltage for portable power 
tools. Equipment has voltmeter for checking 
output voltage. A 5-position voltage increase 
switch controls output voltage. Each position 
gives a 10-volt increase in voltage output 
Cord with No. 12 conductor can be used un- 
der almost every operating condition from 
power source to voltage booster — up to 1000 
feet. Portopower Division 


Kalamazoo ' 
offers 3 bulletins 
to help you plan 


STORAGE BINS, 
TANKS, CHESTS 


for Bulk Materials in 


Process or 
Storage 





cross sections and details of Kala- 
mazoo Industrial Storage Bin construc- 
j 
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Appli- 
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pecial Vats, Flumes, Ducts and 
Frost-Proof Wood Boxir g, us 1 in pro- 
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] 
CHECK BULLETINS YOU WANT— | 
Kalamaze TANK AND SILO CO | 
i Harrison St t 
Kalamazoo, Michiga rl 5-214] 
| 
Tile Storage 8 f & | 
Wood Tonks, 6 “ 
Tile Tonks, Chests, 8 ; ; 
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More Reliable 


AIR CONDITIONING 





... for your process or the testing 
or protection of your products and 
materials ...with EXACT moisture 
control at all times of the year 





This NIAGARA METHOD gives 
you the most effective air condition- 
ing because its cooling and heating 
functions are completely separated 
from the addition or removal of mois- 
ture. Therefore, you always get a pre- 
cise result. You can reach and hold 
any condition, or vary it as you wish, 
without having to rely on moisture- 
sensitive instruments, 

It is easy to take care of. All parts 
of the equipment are accessible. The 
control circuits are simple. It removes 
moisture by absorption, yet there are 
no salts or solids or solutions of sol- 
ids to be handled. 

It is inexpensive to operate. It 
does a large amount of work in a 
small space. At normal operating 
temperatures, since it absorbs mois- 
ture directly without refrigerating 
below the required dew point, there 
is no re-heating. 


Write for full information; 
ask for Bulletin 112. 
Address Dept. LP. 


NIAGARA BLOWER COMPANY 
405 lexington Ave., New York 17, N.Y 
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400-Color code identifies pipe for safety 

Reference chart outlines accepted use of 
color in safety practices for protecting prop- 
erty and personnel. May be posted in shop 
for quick, easy reference. Includes recom- 
mendations for pipeline identification by 
uniform safety color code. Lists five main 
classes and colors to identify each class: 
safe, dangerous, protective, valuable, and 
fire protective. Describes use of basic colors 
supplemented by symbols to make equip- 
ment identification easily remembered. THe 
Arco CoMPANY. 


401-Need weather-protected motors? 

Weather-protected motors, both horizon- 
tal and vertical, in capacities of 250 hp and 
above are described in Bulletin 05B7874B. 
Includes sectional view of a typical 700-hp, 
2300-volt, 1185-rpm squirrel-cage induc- 
tion motor. Describes construction features 
including screens and filters, space heaters, 
insulation, accessories, bearings, and mount- 
ings. Six pages. Attis-CHALMERS MANUFAC- 
TURING Co. 


402-Bulk materials handling handbook 

Data on materials handling equipment 
including conveyors, chains, feeders, ele- 
vators, hoppers, and drives is contained in 
Bulletin 955. Engineering data, dimension 
drawings, and illustrations describe com- 
plete line of equipment, Contains informa- 
tion on equipment to satisfy all your coal 
handling requirements. Thirty-four pages. 
McNatty Pitrrssurc MANuFACTURING Cor- 
PORATION. 


403-How to choose electric tape 

How to choose the electric tape best suited 
for insulating and protecting applications in 
construction and maintenance is described 
in Bulletin 74-10-50. Lists recommendatons 
and performance specifications of plastic, 
friction, rubber, and vinyl tapes. Colored 
vinyl tapes in nine colors make color-coding 
and identification easy. Contains charts 
giving properties and characteristics of each 
tape. Twelve pages. JoHNS-MANVILLE. 


404-Self-aligning roller bearing data 
Specifications on all models of self-align- 
ing roller bearings in shaft sizes from %4- 
to 7-inch are described in Catalog 55. In- 
cludes engineering data on load rating tables, 
bearing seals, and gives exploded views for 
parts identification. Illustrations show typi- 
cal applications with recommendations for 
the proper bearing for any installation. A 
recommended addition to your library. 
Seventy-two pages. CHAIN Bett ComPANy. 


. « » just circle key numbers on READ-N-CIRCLE card on pages 47 or 48. 


405-Crane selection handbook 

Handbook M-100 discusses all types of 
electric overhead traveling cranes and ma- 
terials handling equipment. Includes in- 
formation on latest developments in crane 
manufacture, classification of cranes, run- 
ways, electric equipment, and engineering 
data for crane selection. Forty pages. Do- 
MINION Brivce Co. Lp. 


406-Read about visual alarm systems 

Here is an easy-to-understand, nontech- 
nical discussion of visual alarm systems and 
how they can be used in your plant. Bulletin 
lists pertinent data and schematic wiring 
diagrams, for every type of annunciator. 
Includes installation dimensions for single or 
multiple units and for the complete line of 
accessories. Thirty-two pages. THe AvutTo- 
CALL COMPANY. 


407-Welding procedure data chart 


Welding procedures and recommendations 
for arc welding various tubing steels are 
contained in data chart TDC-155A. In addi- 


tion to indicating proper electrodes, it pro- 
vides information about preheating and post- 
welding heat treatments. A valuable con- 
densed chart for all who weld stainless and 
alloy steels in tubing and other forms. THE 
Bascock & Witcox Company. 


408-How to select industrial signals 

Three major factors in signal selection 
are discussed in this bulletin: purpose of 
signal; areas to be covered; and noise levels 
to be overcome. Discusses general alarm, 
start and dismissal, coding or paging, and 
danger signals, for outdoor and indoor areas. 
Illustrations show recommendations for a 
typical plant. Condensed chart shows range 
for each signal type. Eight pages. FreperRAL 
Sicn & SicNaL CORPORATION. 


409-Automatic temperature control 
Automatic control systems — including 
electronic, hydraulic, pneumatic, and elec- 
tro-mechanical—are described in Bulletin 
D-31. Describes single-source responsibility 
for entire system including design, equip- 





SEAMLESS 
METAL HOSE 





Custom constructed assemblies 
for industrial power systems 








All sizes in bronze, stainless 
or carbon steel, monel, in- 
conel and low carbon nickel. 
Seamiess spiral or parallel 
corrugation... Braided. All 
> type of fittings and flanges 
weided, brazed or soldered. 
| Also, interlocked hose. 
write — wire — phone: RE 7-331! 
-.-for prices and catalogs 


COBRA merat Hose 


4640 W. 54th Street * Chicago 32, Ill. 
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You Get Things Done With 
Boardmaster Visual Control 
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% Gives Graphic Picture of Your Operations 
—Spotlighted by Color 

% Facts at a glance —Saves Time, Saves 
Money, Prevents Errors 

% Simple to operate—Type or Write on 
Cards, Snap in Grooves 

% Ideal for Production, Troffic, Inventory, 
Scheduling, Sales, Etc. 

%& Made of Metal. Compact and Attractive. 
Over 60,000 in Use 


Complete price 49° including cards 
FREE | incu ostzstion 
Write for Your Copy Today 
GRAPHIC SYSTEMS 


55 West 42nd Street © New York 36, N.Y. 
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PALMER 


MERCURY ACTUATED 





DIAL THERMOMETERS 


in 3 types to suit any 
requirements 







PATENTED 


Full 41/7,” dial face. 
Stem can be placed 
at any angle and 
case can be rotated 
to any readable 
position. 


mometer tapered bulb, 
interchangeable with 
standard industrial ther- 
mometer separable socket. 
(As illustrated above.) 


Wall Mounted Dial 
Thermometer with 


| Rigid Stem Dial Ther- 


flexible connecting ar- 
mor. Case adjustable to 
easy reading position. 


Flush Mounted Dial 
Thermometer for pan- 


| 


el mounting with flex- 
ible connecting armor. 


All three types have a full 
4,” dial face. 


for accuracy: Mercury actuated . . . Fully Com- 
pensated by Invar Compensaton. Guaranteed 
Accurate 1 scale division. 
for angularity: Can be adjusted to most read- 
able position at any angle desired, 
for readability: Bold Black Numbers ...11” of 
scale Reading Dial face can always be placed 
in easiest readable position. 
for interchangeability: Always specify 
“PALMER™ Separable sockets as they are inter- 
changeable for Dial or Industrial type Ther- 
mometers. 

WRITE FOR CATALOG INFORMATION 


PALMER 


THERMOMETERS, INC 
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ment, and startup. Lists specifications and recommenda- 
tions for complete equipment line including time con- 
trols, motorized valves, counters, and electronic con- 
tactors. Twenty pages. AuToMaTIC TEMPERATURE CON- 
TROL Company, INc. 


410-Tefion packing and gasket data 

Advantages of Teflon over other packing for many 
applications are discussed in this bulletin. Describes 
envelope, solid, and stuffing box gaskets; braided, 
plastic, and other types of valve stem packing. Con- 
tains data on chemical, electric, and mechanical prop- 
erties. Lists typical applications. Particular reference is 
made to precautions in combatting toxic effect of 
heated Teflon. Eight pages. Raysestos-MANHATTAN, INC. 





411-Cable troughs are flexible 

Cable troughs engineered for easy installation are 
described in this bulletin. Contains installation instruc- 
tions, load charts, accessory items, typical installations, 
and list of distributors. Discusses how simple solutions 
to problems of change of direction or elevation can be 
solved with a complete set of standard fittings, horizontal 
elbows, inside and outside vertical elbows, ties, and 
crosses. Twelve pages. THE GLose Company. 


412-Heat exchanger is multi-purpose 

Longitudinally finned tube heat exchangers for 
handling a variety of fluids are described in Bulletin 
1401. Includes heat exchanger recommendations for 
heating, cooling, condensing, and heat exchange serv- 
ices. Lists specifications and dimensions for all types. 
Illustrations show many typical installations. Results 
obtained are described in field service reports. Twenty 
pages. THe Griscom-RusseLt COMPANY. 


413-Eleven ways to save drafting time 

Bulletin discusses 11 specific ways to use inter- 
mediates with time-saving techniques clearly illustrated. 
Covers topics of scissor editing, masking, block out 
method, and successive additions and pre-printing. 
Techniques can be applied to various print making 
methods, such as: moist-developed process, ammonia 
process, blueprint process, sepia negatives, and repro- 
duction cloths. Freperick Post CoMPaANy. 


414-Clean boilers give better operation 

Complete water treating service from initial survey 
to operating report forms is discussed in this bulletin 
Describes treatment that stops scale, corrosion, foam- 
ing, and carryover by using correct treating com- 
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Subox paints assure economy and protection that 
no other paint can give: they are made with sub- 
oxide of lead—the only paints in America made to 
an exclusive Swiss-developed formula. 

Suboxide of lead is one of the most effective anti- 
corrosive agents known. Furthermore, it is a heavy 
colloidal pigment that spreads extremely smoothly, 
evenly, thoroughly; adheres closely and endures for 
many years. 

Subox* and Subalox* paints deflect external 
heat and radiate internal heat; thereby keeping 
metal surfaces cooler. This Subox quality gives trans- 
formers, plants, and sub-station equipment maxi- 
mum protection plus operational efficiency. 

Easily applied by brush, spray or flow-coating, 
Subox paints save you money now and during 
the future. Send for booklet “Corrosion 
Control of Electrical Structures and 









Equipment.” 


Established 1924 
9 Fairmount Plant, Hackensack, N. J. 


CRibex inc. 


*Trade Mark 
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See Catalogues in Sweet's Industrial and Engineering Files 











Announces lis NEW General Catalog 


TUBE 
EXPANDERS 


TUBE 
CUTTERS 





ACCESSORIES 


Write for New 
Catalog 81 








for 


Fire Tube Boilers 

Water Tube Boilers 
Condensers—Coolers 
Heat Transfer Units 
Refinery Still Tubes 
Miscellaneous Tube Units 


(32) 


The Gustav WIEDEKE Company 


Dayton 1, Ohio 
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AGAINST 400' HEAD IN 








Two Nagle 4” type “T” 
pumps, in a two stage in- 
tallation, are ably handling 
600 GPM of fly ash slurry 
against 400 ft. of head, at 
Windsor plant of Beech 


Bottom Power Co., Power, W. Va. Water-end 
parts are of abrasion resistant ABK Ni-Hard 


nickel iron alloy. 


Design of the Nagle type “T” pump pro- 
vides quick slippage seal adjustment, acces- 
fing box and split 

stand. Entire pump can be quickly dismantled, 
but it’s seldom necessary because it’s a Nagle 
Pump—built for gritty, abusive jobs—pump- 
ing abrasive and corrosive materials or hot 


sibility of stu 


liquids. 





PUMPS 


FOR ABRASIVE 


| MODERN POWER PLANT 


SEND FOR CATAL 


NAGLE PUMPS, INC. 


1219 CENTER AVE., CHICAGO HEIGHTS, ILL. 


at 
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CORROSIVE APPLICATIONS 
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pounds. Describes portable water test kit for field use. 
Gives quick, accurate test of water samples without 
knowledge of chemistry or involved calculations. Four 
pages. North AMERICAN Mocut Propucts Company. 





415-Selecting heat exchanger tubing? 

Engineering data, specifications, and application rec- 
ommendations for condenser and heat exchanger tubing, 
plates tube sheets, and baffles are contained in Bulletin 
B-2. Separate section discusses corrosion factors in con- 
denser tube service. Includes tables giving weights in 
lb/linear ft, theoretical carrying capacity, physical 
properties, and tensile strength. A recommended ad- 
dition to the library of all power services engineers. 
Forty-four pages. Tae AmMerIcaAN Brass COMPANY. 


416-Switches insure safe operation 

Bulletin 856 contains information on full line of 
mercury switches and controls. Lists mercury switch 
controls for temperature, pressure, oil burner controls, 
stoker, liquid-level, and boiler feedwater pumps. Gives 
advantages of mercury switches, such as visible con- 
tact, elimination of contract wear, and seal from 
hazardous atmospheres, dirt, and corrosion. Fifty-two 
pages. THE Mercor CorRPORATION. 


417-Generate your own inert gas 


Inert gas generators that provide high-pressure gas 
for protection against fire and explosion are discussed 
in Bulletin IGG-155. Describes constant gas analyzer, 
controlable output, and protective devices. Line diagram 
shows typical installation for a controlled, variable- 
range, high-pressure inert gas system. Ten pages. 
Roots-CONNERSVILLE Biower Drvision, Drzsser IN- 
DUSTRIES, INC. 





FREE COPIES 


For free copies of these handbooks, bulletins, 
and catalogs just circle the key numbers on 
the READ-N-CIRCLE card on pages 47 or 48. 





418-Centrifugal pumps that won't clog 

Bulletin 121A describes non-clog pumps for handling 
solids in suspension. Includes vertical, horizontal, and 
close-coupled types. Recommended for handling in- 
dustrial process liquids and wastes, water supplies, and 
drainage. Capacity chart lists pumps with capacities 
from 50 to 7000 gpm. Eight pages. Aurora Pump Dr- 
vision, New York Arr Brake ComMPANy. 











CHANGING THE OIL 
IN YOUR CAR... 


You do this regularly because it makes 
your car run better and last longer. The 
trifling expense protects you agzinst loss. 
It’s the same with motors and genera- 
tors. Periodic maint e ef ¢ 

tators and slip rings is simply low-cost 
insurance against high-cost replacement, 
rebuilding and motor failure. 


Keep Your Motors 
\ Running Longer at 
Lower Cost with 


QDEAD PREVENTIVE 


MAINTENANCE 
THE COMPLETE IDEAL LINE: 


MICA UNDERCUTTERS 


FLEXIBLE ABRASIVE STICKS 


Ideal Preventive Maintenance gives you every- 
thing you need to set up a preventive main- 
tenance program that will save you many times 
iss small cost. NO DISMANTLING OR 
TAKING EQUIPMENT OUT OP SERVICE 
WHEN IT’S NEEDED. 























NO SPECIAL TRAINING! 


Your present employees can do 
the job. Our simple FREE 
H BOOK tells how, why 
and when. Mail the coupon for 
Handbook and Catalog Data. 





IDEAL INDUSTRIES, Inc. 
1023 Perk Avenve, Sycomere, Illinois 
Send Catalog Data on: 





DC Resurfecers D Mice Undercutters 
© Precision Grinders () Flexible Abresive 
D Send Free Handbook 

Neme 
Address sees svdubebedaeee 
Si adievebast cove Zone. State. ......++- 
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AIR CLEANING EQUIPMENT 
502-Improved electrostatic dust control 

“Dust and Fume Control,” 11-page Bulle- 
tin G406, tells of the improvements and re- 
finements that have been made in electro- 
static precipitation since the first Cottrell 
precipitator was erected. Also included are 
background material and illustrations of the 
Multiclone mechanical dust collector, the 
CMP unit—a combination Multiclone and 
Cottrell unit, Dualaire dust collector, and 
Holo-Flite processor. WESTERN PRECIPITATION 
Corp. 


AIR CONDITIONING, HEATING, 
VENTILATING 
504-Air-conditioning history 


Development of air-conditioning units from 
earliest attempts to present-day techniques 
are disscussed in Booklet “Why RK?”. Book- 
let compares three air-conditioning instal- 
lations as to savings in initial and main- 
tenance costs, on-the-site labor, materials, 


- + + just circle key numbers on READ-N-CIRCLE card on page 47 or 48 


space, and year-round use. Diagrams show 
application of RK air-conditioning equip- 
ment in 12 different businesses. Excellent 
primer for basic understanding of air con- 
ditioning. Thirty-six pages. Unrrep States 
Arr CONDITIONING CORPORATION. 


BOILERS and BOILER ACCESSORIES 
505-Steam cost calculator 


Made of heavy board, this Steam Cost 
Calculator will enable you to read directly 
cost of steam per horsepower for installa- 
tions using oil, coal, or gas. It also gives a 
direct reading of system efficiency. HAPMAN 
Dutton Co. 


507-Handbook on startup 

Handbook covers washing out new boiler, 
putting it in operation, handling in service, 
firing methods, and shut down. Includes big 
section of everyday engineering data. Forty- 
eight pages. TrrusviLLe Iron Works Co. 





TEMPERATURE 
RECORDING... 


One of the many uses for Auto-Lite 
Recorders is the application shown 
below . . . a natural gas field meter 








g 





Auto-Lite Model “1000” Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading. 
Priced as low as $49.50. Manufactured to cus- 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite 
Recorders and Indicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK + CHICAGO + SARNIA, ONTARIO 
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508-Boiler instrument handbook 

Boiler instruments to cover every phase 
of operation from water treatment to dust 
removal are contained in Bulletin GSP-901 
Illustrations and text are combined to make 
this bulletin a necessity for engineers in- 
terested in boiler and steam problems 
Twenty-six pages. HAGAN CORPORATION 


BUILDING CONSTRUCTION, 
MATERIALS 


510-How to build better masonry 
Recommended practice covering materials, 
proportioning, mixing, and laying of units 
is offered in Bulletin WP6.5535M. Three 
essentials to better masonry and four es- 
sentials to better mortar are given with 
quantity reference tables. Twenty-four pages 
UNIverRsSAL ATLAS CEMENT COMPANY 


CORROSION CONTROL 
514-How to run rust ragged 

How to get the most out of your rust-pre- 
vention maintenance painting is described in 
Bulletin 255. Includes outline for main- 
tenance painting including surface prepara 
tion, paint mixing, application technique, and 
drying time. Lists advantages for use on 
wood, concrete, metal, and plaster. Multi- 
color illustrations depict laboratory tests as 
well as complete line of colors and numerous 
in-use examples. A recommended bulletin 
for all engineers concerned with maintenance 
painting. Twenty-eight pages. Rust-O_eum 
CORPORATION 


516-Pocket-size corrosion data 

Unique, pocket-size folder describes 11 
scale and corrosion control compounds. Con- 
tains recommendations for usage, including 
correct proportions. Compounds are available 
for scale and corrosion control, oxygen re- 
moval, pH adjustment, algae control, and for 
all problems encountered in water control 


D. W. Haerinc & Co., Inc 


ELECTRIC DISTRIBUTION 
521-Steel conduit manual 


Description and specifications of rigid con- 
duit in sizes from %- to 6-inch nominal id 
are included in Bulletin 18-255. Contains 
data on size, weight, and physical properties 
of five types of steel conduit. Data tables list 
the number of conductors for different AWG 
or MCM specifications that can be run in 



































SCHNEIBLE 





What are 
you looking 
for ina 

Dust Collector? 


? 
- gnecreNen: 
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REPUTATION » 


Then, you're looking 
for a Schneible 
Multi-Wash 

Collector 


Schneible Multi-Wash Collectors are 
the most efficient wet collectors on 
the market today. Reports by outside 
analysts are available for your study 
on request 

Recent improvements in design 
and application make the Schneible 
Collector an even more economical 
unit. Write for our new literature in- 
corporating these improved features. 

There are no moving parts in 
Multi-Wash Collectors, no spray 
nozzles to plug, nothing to freeze, 
and flushing with a fire hose once a 
month gives you many years of 
maintenance-free service 

Flexibility? Yes, and at any time in 
the future extra sections can be added 
to further increase the efficiency 

The Claude B. Schneible Company 
has been the leader in the wet collec- 
tion field for more than two decades 
Write today for more information 


Claude B. Schneible Co. 
P.O. Bex 81, Merth End Steten 
Detrelt 2, Michigan «+ Phone TRinity 5.4717 





SERVING INDUSTRY THE WORLD OVER 
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Buell “LR” Collectors deliver top efficiency 
with no maintenance, no cleaning, no water! 





Buell “LR” units deliver 99-+ percent efficiency in the collection 
of fly ash of 100 mesh or larger. With no moving parts to get out 
of order... reserve capacity to handle overloads...the “LR” 
Collector is the perfect choice for low and high pressure boiler 
operations from 100 to 2,000 BHP. 





Buell Cyclone Collectors also deliver 
extra efficiency, due to exclusive shave- 
off design which harnesses double-eddy 


and puts it to work! 





A a 
wx 


FREE BOOKLET! 

“The Collection and Recovery 

of Industrial Dusts.” Write to: 

Buell Engineering Company, Dept. 90-F 
/0 Pine Street, New York 5, New York 





MECHANICAL 
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Buell “SF” Electric Precipitators with 
exclusive Spiralectrodes and Continuous 
Cycle Rapping have established brand 
new concepts in dust collection efficiency. 


Experts at delivering Extra Efficiency in 
DUST COLLECTION SYSTEMS 
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different conduit sizes. Also lists advantages of 19 per- 
cent easier bending and 14 percent easier wire pulling 
through conduit. Eighteen pages. Generat ELECTRIC 
ComMPANY. 


522-Cable selection chart 

Comprehensive selection chart for insulated electric 
cable included in Bulletin 1096. Lists minimum stand- 
ard industry specification requirements for each in- 
sulation and covering. Describes trade name insula- 
tions, their limitations, and correct installation methods. 
Excellent reference for engineers concerned with pur- 
chase and use of electrical cable. Sixteen pages. THE 
Oxontrre CoMPANY. 


523-Transformer engineering data 

Engineering manual on distribution transformers, 
Bulletin 136, contains performance data charts, di- 
mensions, and weights for single- and three-phase trans- 
formers, both oil- and askarel-filled. Includes data on 
terminal details, arrangements, and testing and inspec- 
tion practices. Sixteen pages. R. E. Uprecrarr Man- 
UFACTURING COMPANY. 


524-Electric conductor data 

Engineering data on laboratory tests and service 
records covering performance of electrical conductors 
are contained in engineering Bulletin EB-27. Operat- 
ing temperatures, dielectric strength, aging, insulation 
resistance, moisture absorption, and power factor are 
discussed in detail. Descriptions of the many installa- 
tion procedures are also included. ANaconpa Wire & 
CasLe COMPANY. 


525-Panelboard engineering data 

Engineering data for panelboard selection and in- 
stallation are contained in Bulletin 3-205. Illustrations, 
engineering drawings, and specifications describe the 
features and construction of each panelboard and give 
recommendations for application. Includes data on 
Underwiters’ Laboratory transformer connection re- 
quirements, and circuit breaker characteristics. Seven- 
ty-five pages. Feperat Paciric Evectric COMPANY. 


527-How to choose circuit breakers 


Essential information on selection and application 
of molded case and large air circuit breakers is pre- 
sented in this Speedfax catalog. Application sections 
make extensive use of charts and tables to explain 
selection of circuit breakers for motor circuits, bus 
duct, conductors, and transformer secondary applica- 
tions. Also included are the latest prices, dimensions, 
and ordering instructions—arranged and indexed to re- 
duce reference time and eliminate errors. Sixty pages. 
I-T-E Crecurr Breaker CompPaANy. 


ELECTRIC UTILIZATION 
530-Handy pocket charts 

Charts for wire gauge and temperature conversion 
are available in a pocket-size Bulletin No. GEZ-1510. 
The bulletin is printed on durable plastic material in 
large easy-to-read type. Generat Exvectric Company. 


Do the 
controls you 
specify 
carry these 
listings? 






| PRESSURE 


~ 


MERCOID TYPES DAE AND DSE 
FOR HAZARDOUS LOCATIONS 
N.E. CODE 
Class |, Group D (NEMA 7) 
Class ll, Group E, F,G (NEMA 9, 9A) 
ALSO 
MERCOID TYPES DA AND DS 


GENERAL PURPOSE 


NEMA |, 
For indoor service and other general 
Purpose applications 


EQUIPPED WITH SEALED 
MERCURY CONTACT SWITCHES 











Write For Catalog No. 856 
THE MERCOID CORPORATION 


4211Belmont Ave., Chicago 41, Ill 
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FUELS and FIRING EQUIPMENT 
532-Industrial heating handbook 

New handbook provides plant engineers with basic 
concepts of industrial heat processing and heat control. 
Pruned of technical language, the handbook goes from 
a discussion of heat-to-fuel cost comparisons to design 
elements. Common formulas used in calculating heat 
and oven requirements are included. Bulletin 555 is a 
refresher course in process heating, and is a must for 


all plant engineers. Twenty pages. MiIcHIGAN OvEN 
ComPANyY. 


HEAT EXCHANGERS 
533-Heat-transfer selection guide 


Engineering data, dimensional drawings, and capaci- 
ties for easy selection of the more commonly used types 
of heat-transfer equipment are contained in Bulletin 
31. Additional data is also included for booster heaters, 
instantaneous water heaters, condensate coolers, and 
converters. Recommendations for installations in in- 
dustrial, chemical, and process industries are given. 
Twelve pages. Buxton MANUFACTURING Co. 


INSTRUMENTS and CONTROLS 
534-All-purpose rotameter handbook 


Illustrations and text in this catalog describe com- 
plete line of indicating, recording, controlling, and in- 
tegrating flowmeters for liquid and gas measurement. 
Contains dimensional installation diagrams. Capacities; 
corrosion-resistant properties; and unique features of 
full-view, armored purge meters, and research rota- 
meter equipment are given. Excellent reference catalog 
for engineers concerned with flow measurement. Sixty- 
eight pages. Brooks RoTAMETER COMPANY. 





FREE COPIES 
For free copies of these handbooks, bulletins, 
and catalogs just circle the key numbers on 
the READ-N-CIRCLE card on pages 47 or 48. 





535-Pocket-size thermocouple manual 

Bulletin F 7255 is a convenient pocket-size reference 
manual for instrument men and engineers. Gives 
thermocouple temperature-millivolt equivalents. Tem- 
peratures are expressed on the International Tempera- 
ture Scale of 1948, and electromotive force is expressed 
in absolute units. WxHeetco INstrumMENtTs DrvisIon, 
BarBer COLMAN COMPANY. 


536-Temperature conversion chart 

Handy two-color chart converts degrees Fahrenheit 
to degrees Centigrade over the range from —400 to 
+4000 degrees. It also shows temperature ranges of 
different sensing elements. Thermocouples, resistance 
bulbs, and radiation heads are shown, with recom- 
mendations for installation and maximum limits for 
both continuous and intermittent service. A valuable 
reference chart. THERMO Etectric Co., INc. 


537-How to measure water vapor. 

Measurement of water vapor in air and other gases is 
informatively discussed in Bulletin 224. Discusses gravi- 
metric, dewpoint, and wet- and dry-bulb methods, as 
well as some less common and even experimental meth- 
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ods. An easy-to-understand discussion of moisture 
measurement, causes, and effects. Twelve pages. Prrts- 
BURGH LECTRODRYER CORPORATION. 


538-Test with tong-type ammeters 

How to obtain accurate ac and de current measure- 
ments safely and without interrupting circuit is dis- 
cussed in Bulletin TT-5515. Tong-type ammeters mea- 
sure both ac and de up to 1000 amperes with fourteen 
scale ranges. Test ammeters can be used safely for 
measuring current on lines up to 2300 volts. Includes 
information on voltage attachment that permits simul- 
taneous readings of both voltage and current. Ammeter 
is priced within the range of portable test equipment 
for all power services engineers. Eight pages. CoLUMBIA 
Evectric Mre. Co. 


MAINTENANCE ITEMS 
543-Stainless steel data book 


This new data book is a must for every engineer's 
library. Design and dimensional information on flange 
drilling templates, flange and ring-joint facings, stain- 
less steel pipe, pipe threads, pressure-temperature 
ratings and conversion factors, resistance to fluid flow, 
hardness conversion tables, physical, and mechanical 
properties of stainless steel are covered. Detailed ma- 
terials selection chart for more than 300 corrosive solu- 
tions is included. Sixteen pages. Cooper ALLoy Corpora- 
TION. 


544-Handbook on specialty steels 

Distinctive characteristics of a broad range of special 
purpose steels in terms of end use are given in this 
comprehensive handbook. It briefly summarizes tool and 
die steels, stainless steels, silicon and high-nickel elec- 
trical alloys, special purpose alloy steels, valve, heat- 
resisting and super-alloy steels, tubing and pipe, and 
fine wire. Will help to match the proper steel to the job. 
Thirty-two pages. THe Carpenter Stee. COMPANY 


MECHANICAL POWER TRANSMISSION 
545-Rubber hose, belting manual 

Need a ready-reference on rubber hose, belting, and 
packing? Catalog is fully illustrated, contains a wealth of 
information on sizes, weights, applications, and construc- 
tion features for all users of industrial or mechanical 
rubber goods. Lists data on rubber hose from %4 to 15 
inch id. Contains belting data for materials handling 
applications in all sizes to meet your needs, An excellent 
bulletin for the library of all engineers. Seventy-two 
pages. HAMILTON RuBBER MANUFACTURING COMPANY 


547-What is dynamic unbalance? 

The answer to this question and the answer to how 
to balance rotating parts weighing from four ounces to 
eight tons is contained in Bulletin BP-7. Tells how dy- 
namic balancing reduces bearing wear, eliminates noise 
and vibration, and improves finished product perform- 
ance and efficiency. Twenty-four pages. Bear Manvu- 
FACTURING Co. 


548-Conveyor belt slide rule kit 
Two slide rules that cut the time required for design- 
ing a conveyor belt installation from three hours to ten 
minutes are now available. They are part of a conveyor 
belt construction kit. One is a horsepower calculator 
(more free bulletins on page 44) 





YOUR FINGER IS ON 
THE PULSE OF 


YOUR BOILERS v 
with 


ELLISON 
DRAFT GAGES 


ON THE JOB! 





Proper combustion of fuels is de- 
pendent upon draft—Ellison Gages 
show you the draft condition at all 
times—they are easier to read, ac- 
curate, dependable 


Straight-line and Dial types—bell 
actuated and diafram actuated—built for durability and accuracy 
Exclusive features such as transluscent glass scale, unitized mechanism 
that can be slipped out of case, practical illumination, nonfogging 
and dust sealed. A bank of Ellison Straight-Line Draft Gages at the 
South Shore Destructor Plant, Brooklyn, N.Y., is shown. Send for 
Bulletins 122 and 124. 


ELLISON DRAFT GAGE CO., INC. 


546 W. MONROE BLVD. Since 1896 CHICAGO 6. ILL. 


The Ellison Line Also Includes: 
Draft Gages, Bell and Diafram—Inclined Draft Gages—Portable 
Inclined Vertical Tube Gages—Vertical Tube Gages—Oll, Heavy 
Liquid and Mercury—Single and Multi-Tube-Saturator Gages 
U Gages—Stationary and Portable—Air Filter Gages—Dial and 
Inclined Tube Types—Pitot Tubes—U Path Steam Calorimeters 
Portable Gas Analyzers-Orsat Type 


Circle 124 on READ-N-CIRCLE card for more date 














READ THIS 


GROUTING GUIDE 





..+ before you Grout PRE EE Ceo 
another piece of 
heavy equipment 





Send for this free grouting guide which clearly 
illustrates 11 common machinery settings, methods 
of grouting and forming, and hot and cold weather 
grouting. Discussion covers proper mixing and 
placing of grout, reasons for using prepared, non- 


shrink grout, etc. 


DIVISION OF AMERICAN-MARIETTA COMPANY 


(2 the MASTER BUILDERS co 





CLEVELAND 3. OHIO 
Circle 107 on READ-N-CIRCLE card for more data 
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PUMCUP ADVANTAGES 






now yours for 


© HYDRAULIC CONTROLS 
© AIR CYLINDERS 
¢ RECIPROCATING PUMPS 


Twe common Pumcup ' con- 
ventional and 45° beve s 
available in a complete range of 
sizes and texture-engineered com- 
positions. 


Cutaway view of typical Pumcup 
installation resulting in prolonged 
high efficiency. 





free bulletins 








TS it from experienced users, Darcova Pumcups offer payoff 
advantages that can’t be equalled! For example, they last many 
times as long as ordinary pisto 5 ae .and they hold peak efficiency 
from start to finish. Because of the resulting production and main- 
tenance economies, plant after plant is standardizing on Pumcups. 


Improved application of the cup principle does the trick. And 
Darcova Pumcups are textwre-engineered in a range of compositions to 
meet most temperature-pressure-fluid conditions. And they are avail- 
able in sizes and types exactly right for your particular equipment. 


It will pay you to get a// the facts. Just ask for Pumcup Bulletin 
No. 5503. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 9, Pa. 


TRADE MARK 


Circle 128 on READ-N-CIRCLE card for more data 





. + + Starts on page 41 


The other is a carcass selector. They incorporate the en- 
gineering data contained in a 40-page conveyor belting 
notebook. Unrrep States Russer Company. 


PIPING, TUBING, and HOSE 
549-Plastic pipe handbook 

Threaded- and socket-type fittings and flanges in both 
normal and high-impact grades are included in this 
bulletin. Includes installation information, pressure- 
temperature charts, chemical resistance tables, and other 
reference data. Polyvinyl chloride pipe material is 
resistant to corrosion, inert, non-toxic, and light weight. 
Tuse Turns Ptastics, Inc. 


550-Piping flexibility analysis 


Bulletin tells how to reduce cost of materials, design, 
and construction of processing and power piping sys- 
tems. Includes development and solution of simultaneous 
equations for determining forces and moments in piping 
systems. Solves typical piping stress problem — high- 
temperature reheat system for utility central station — 
by both general analytical method and model test. Anal- 
yses permit specifications closer to the theoretically 
perfect pipe design. Twelve pages. FABRICATED Propucts 
Drvision, THe M. W. Kettocc Company. 





FREE COPIES 
For free copies of these handbooks, bulletins, 
and catalogs just circle the key numbers on 
the READ-N-CIRCLE card on pages 47 or 48. 





PUMPING EQUIPMENT 
551-How to figure pump heads 

How to determine total head against which pump must 
operate is only one of the valuable sections in 12-page 
Bulletin 353-1000 on the Bilton pump, a general purpose 
pump suitable for medium and low head service. Byron 
Jackson Division, Borc-WaARNER CORPORATION. 


552-Handbook of hydraulic tables 


This comprehensive reference work is now available 
for engineers interested in pumping and piping prob- 
lems. Bulletin 50 also contains data useful to all engi- 
neers. Twenty-eight pages. THe Atprich Pump Com- 
PANY. 


554-How to care for pumps 

How to install and take care of power pumps is visu- 
ally demonstrated in Bulletin G-2198. Explains details 
of foundations, suction conditions, piping support, clean- 
ing, alignment, lubrication, and testing. Includes mainte- 
nance information on initial and replacement packing, 
packing adjustment, common types of pump valves, and 
tips on trouble-shooting. A guide on power pumps for 
engineers and operating men concerned with pump in- 
stallation and operation, Twenty pages. WorTHINGTON 
Corp. 


ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 


% 


cylinder _m 
Impeller 


For insertion into pipe 
FOR EVERY APPLICATION 


¥ 


BRONZE, IRON, STEEL, 
STAINLESS STEEL 





FIG. 17-28 
Cylinder 





g 


FIG. 215 
Fianged 





FIG. 212 
Visibility 
Welding 
Neck or 


FIG. E-57 
Double 
Window 


Screw & 


FIG. E-1810 
Rotating Wheel Type 


FIG. E-811 
Flapper 






All sizes up to 0” 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 
Circle 118 on READ-N-CIRCLE card 


Send for Catalog 





Save on Your 
INDUSTRIAL 
TRACK 








FULLY | 
GUARANTEED 


FOSTER 


QUALITY 


RELAYING 
RAILS 


Lower installation and maintenance 
costs—handle more cars better. Foster 
nationwide warehouses also stock 
every New Rail Section 12+ through 
175#, Switch Material and Accessories, 
to meet your specific job requirements.‘ 


SEND FOR CATALOGS IP-6 
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REFRACTORIES and INSULATION 
555-Insulation, refractory handbook 

Engineering data, formulas for calculating heat trans- 
mission, tables on heat losses from bare surfaces, and 
equivalent thicknesses of pipes are a part of the tech- 
nical information contained in Bullettin IP-36A. Also 
includes descriptions of physical properties of the com- 
plete line of products. An excellent handbook containing 
information on all insulation and’ refractory problems. 
Fifty-two pages. JoHNs-MANVILLE. 


TURBINES 
556-How steam turbines work 

For a clear picture of how single-stage steam turbines 
operate, you will want Bulletin 1954C. Information on 
availability of various frames for single-stage applica- 
tions, details on variable speed governors, and other 
features are included. Eight pages. WorTHINGTON Corp. 


VALVES and REGULATORS 


557-Valve comparison data 

Replacing or reordering valves? This bulletin contains 
current data on all well-known valves manufactured 
today. Comparisons are given for each valve in relation 
to a corresponding OIC valve. Covers valves in pressure 
ranges from 125 to 2500 psi in all configurations — gate, 
angle, globe, and check, and in all materials — steel, 


bronze, and iron. Twenty-two pages. THe Onto INJECTOR 
Co. 


558-Accurate valve sizing manual 

Comprehensive and easy-to-understand discussion of 
the importance of proper valve sizing is contained in 
Bulletin 120-2-55. Also contains formulae and nomo- 
graphs for sizing valves to meet any conditions of steam, 
liquid, and gas flow. Additional tables of flow co- 
efficients for the many configurations of diaphragm- 
control inner valves are also given. Twenty-four pages 
Buiack, Srvatts & Bryson, Inc 


VIBRATION and NOISE CONTROL 
559-Vibration encyclopedia 

This nine-chapter booklet discusses meaning of vibra- 
tion terms, vibration-measuring instruments, pro- 
cedures, typical examples, and interpretation of results. 
Describes decibel conversion tables, vibration meters, 
and vibration analyzer equipment. Section is devoted 
to human response to mechanical vibration. Sixty-four 
pages. GENERAL Rapro COMPANY 


WATER SUPPLY and TREATMENT 
560-Boiler cleaning case histories 

Read how 25 power plant operators obtained excellent 
results in removing scale and rust in their water sys- 
tems. Kwik-Kleen is noncorrosive—does not attack 
metals, valves, gaskets, packings, or paint. Permits com- 
plete, rapid removal of scale and rust — does not create 
undesirable odors or toxic fumes. Case histories give 
details of how savings up to 67 percent have been 
realized. Twelve pages. NortH AMERICAN Mocut Prop- 
ucts CoMPANY. 
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Another example of Western Precipitation Know-How 
in Dust, Fume and Fly Ash Recovery... 





When a major oil company recently installed a 
new fluid cat cracker in the Salt Lake area, one of the 


EXCEPTIONAL first considerations was for efficient clean-up of the 


stack gases to protect against detrimental ai: 


pollution 
STACK CLEAN-UP So the } roblem of final clear up was brought to 


the organization that has more knou how, more 
. . 
in spite of ; widespread experience n rec ering dusta, 
fumes and fly ash from industmal gases than has 


DIFFICULT any other organization Western Precipitation 
. ; Corporation. 

: And this job, like most recovery installations, 
SPACE LIMITATIONS had its special problems that made experience an all 
important factor. For one thing, space requirements 
dictated an extremely close coupling of the recuper- 














































; ator and recovery equipment—which, in turn, neces- 
sitated that an advanced design of gas distribution 
system be worked out by Western Precipitation 
engineers. This and other unique features were 
incorporated into this CoTTRELL Precipitator to insure 
optimum clean-up efficiencies 


it 


Result final clean-up provided by the COTTRELI 
is so efficient that the outlet loading is only 91% 
lbs./hr. Although air pollution codes are becom 
ing increasingly stringent, this far surpasses 
the nations most rigid codes — further proof that 
Western Precipitation COTTRELLS deliver that 
vital extra pe rformance 8o important on a long- 
range investment of this type 


4 This Salt Lake installation—not a large job as 
recovery installations go—is typical of the advanced 
engineering and careful attention to details that char 
acterize every Western Precipitation installation, 
from the smallest to the largest. Western Precipita- 
tion know-how extends back over almost 50 years of 
leadership in the complex science of dust, fume and 


i | ; fly ash recovery and includes COTTRELL electrical 


recovery equipment, MULTICLONE mechanical recovery 
4 equipment, CMP combination electrical-mechanical 
recovery equipment and DUALAIRE /fl/ter type recovery 
equipment. You get an unbiased recommendation from 
Western Precipitation—backed by know-how un- 
, matched in the industry! 


in all major industrial areas of the United States 
and Canada, this unsurpassed experience is os 
close as your telephone. May we be of service on 
your current recovery problem? 


* 
A ~ a 
6 3 


Designers and Manufacturers of Equipment for Collection of Suspended Material from Gases 
and Equipment for the Process Industries 


Main Offices: 1026 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
Chrysler Building, New York 17 « 1 North La Sallie Street Building, Chicago 2 + Oliver Building, 
Pittsburgh 22 + 3252 Peachtree Road N. E., Atlanta 5 +* Hobart Building, San Francisco 4 
Precipitation Company of Canada Ltd . Doniinion Square Building, Montreal 
Representatives in all principal cities 


Circle 100 on READ-N-CIRCLE card for more data 


COTTRELL Electrical Precipitator: 
MULTICLONE Mechanica! ( ectc 
cmP Combination Unit 
DUALAIRE Reverse-Jet Filters 
HOLO-FLITE Processor 


| Western Precipitation Corporation 
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»-».and built for years of extra service 


SUPERIOR STEAM GENERATORS... ine onty peck 


aged units with an integrated and built-in induced 
draft system (as shown at the left). 


Superior’s induced draft maintains a negative 
pressure in all 4 passes of the boiler as wel! as in 
the combustion chamber eliminating the need of 
spring-loaded pressure relief doors commonly used 
on forced-draft types, and eliminating the forcing of 
dirt, soot or combustion gases into the boiler room. 


The multiple fans operating at lower tip speeds 
also eliminate much of the noise and the high speed 
“whine” found where high speed turbines are used. 


A very important advantage of Superior’s induced 
draft system is in the evenness of its draw across 
all of the tubes in the fourth pass. This even dis- 
tribution of the hot gases eliminates the danger of 
overworked or burnt out tubes and adds years to 
the life of the boiler. 


Superior Steam Generators are built in 18 sizes 
from 20 to 600 b.h.p. for pressures to 250 p.s.i. burn- 
ing oil or gas or both. 


Write today for Catalog 802 F. 





the most rugged and dependable 


packaged fire tube boiler made... 


or performance you can BA NK on 


Foniprsranae 


STEAM GENERATORS 





SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


_—— 





Circle 106 on READ-N-CIRCLE card for more data 
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names make news 


+ + + personalities from industry & power 





Elgin Softener Corporation promotes Ben F. 
Willey to newly created post of director of technical 
information. Willey will coordinate technical aspects 


of water conditioning with all phases of industrial 
sales division. 





Reid 


Rhinehart 


National Society of Professional Engineers elects 
Robert J. Rhinehart president. Rhinehart is divi- 
sion superintendent in charge of engineering con- 
struction, operation, and maintenance for the Arkan- 
sas Power & Light Company. NSPE also elects six 
regional vice presidents and a treasurer. Elected 
are: Allen H. Kidder, testing division executive for 
Philadelphia Electric Company, Northeastern Re- 
gion; Warner Howe, consulting engineer, South- 
eastern Region; Clark A. Dunn, professor of civil 
engineering, Oklahoma Institute of Technology, 
Southwestern Region; Lindley R. Durkee, area rep- 
resentative for Housing and Home Finance Agency, 
Western Region; Garvin H. Dyer, manager and chief 
engineer, Independence Division, Missouri Water 
Company, North Central Region; Harry G. Ken- 
nedy, executive secretary Kanawha Coal Operators’ 
Association, Central Region; Russell B. Allen, pro- 
fessor of civil engineering, University of Maryland, 
treasurer. 


American Society of Mechanical Engineers 
names John Thomas Reid research manager. Reid’s 
duties will include staff service for ASME’s research 
committees, coordination and assistance in fund- 
raising for research projects, and liaison with the 
Engineering Foundation and the National Research 
Council. 


Darling Valve & Manufacturing Co. elects offi- 
cers: Charles H. Schreyer, president; Carl H. 
Simon, vice president and general manager; Dick F. 
Sable, general sales manager; Thomas C. Jester, 
chief engineer; and James N. Elwood, manager in 
charge of manufacturing. 
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For new products information, 
handbooks, bulletins, and details 


about advertised products . 
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the key numbers, on the adjoining cards, 
corresponding to the advertisments, 
new products, and literature items 


that interest you. Then 
® Fill in your name, title, address. 


*® Drop the READ-N-CIRCLE card in 


the mail. (No postage is necessary.) 


® INDUSTRY & POWER’s Reader 
Service Department will immediately 
forward your requests to the 
manufacturers. They will send you, 


directly, the information you request. 
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AIR CLEANING EQUIPMENT 

Clean up that stack 

Read page 45 and circle number 100 
WESTERN PRECIPITATION CORPORATION. You get 
knowhow in dust, fume, and flyash recovery 
when you call on this company. 


What do you want in dust collection? 
Read page 41 and circle number 101 
Ciaupe B. Scunerste Co. Recent improve- 
ments make the Schneible multi-wash col- 
lector the most efficient wet collector. 


Guaranteed efficiency 
Read page 42 and circle number 103 


Bue_t ENGINEERING CoMPANY. Years of ex- 
perience enable Buell to guarantee efficiency. 


AIR CONDITIONING, HEATING, VENTILATING 
Don't be let down for fresh air 
Read page 53 and circle number 104 


Corpus ENGINEERING Corp. Maintenance men 
work faster, do better work, and work longer 
without fatigue when they are fed better air. 


More reliable air conditoning 


Read page 38 and circle number 105 
Nracara Biower Company. This method of 
air conditioning is effective, and easy on 
maintenance. 


BOILERS AND BOILER ACCESSORIES 

Built-in induced draft 

Read page 46 and circle number 106 
Superior CoMsBustTIOon INpustries INc. These 
are the only package boilers to give you 
benefits of an integrated induced draft system. 
Save on firing costs 

Read page 32 and circle number 152 
Orr & SemBower, Inc. Complete packaged 
burner assemblies. 


BUILDING CONSTRUCTION, MAINTENANCE 

Don't start grouting yet 

Read page 43 and circle number 107 
Tue Master Buivpers Co. Read this grouting 
guide before you grout more equipment. 
Stronger raceways save time and money 
Read page 8 and circle number 108 
Tue Giose Company. Completely engineered 
cable raceway system that has twice the 
strength of ordinary trays is easy to install. 
COMMUNICATIONS SYSTEMS 

Get the experts in 

Read page 31 and circle number 109 
Feprrat SIGN AND SIGNAL CorporaTIoN. Im- 
prove plant and office efficiency and safety. 


CORROSION CONTROL 
Get greater protection at less cost 
Read page 39 and circle number 110 


Suspox Inc. Subox paints are made with 
suboxide of lead — assure protection. 


. + » to advertised products 


ELECTRIC UTILIZATION 

Stop voltage variation right now 
Read page 29 and circle number 111 
Tue Superior Exvectrric Company. Perhaps 
you are suffering from varying voltage 
troubles without being aware of them. 


Do you have a fuse problem? 
Read page 30 and circle number 112 


Economy Fuse & Mrc. Co. If there are power 
surges on your equipment, try Econ fuses. 


Circuit breaker for many applications 

Read pages 6 & 7 and circle number 113 
I-T-E Crircurr Breaker Company, SMALL 
Arr Circuit Breaker Division. New Cordon 
breaker interrupts up to 100,000 rpm amps. 


Save with a power package 

Read page 10 and circle number 114 
I-T-E Circuit Breaker Company, SwIitcH- 
GEAR Division. An I-T-E Power Package 
includes complete power handling facilities. 


FUELS AND FIRING EQUIPMENT 

Save on coal deliveries 

Read page 55 and circle number 115 
SouTHERN Coat Company, Inc. Southern 
ships tremendous tonnages of high grade 
coals. Save by using their facilities. 


Coal for every use 


Read page 5 and circle number 116 
GeneraAL Coat Company. A variety of an- 
thracites and bituminous coals are offered. 


Dual-stage oil burners 

Read page 49 and circle number 153 
NaTionaL Arror. Burner Company, Inc. 
Now, the advantages of both steam and me- 
chanical fuel-oil atomization are yours. 


INSTRUMENTS AND CONTROLS 
Precision temperature controls 
Read pages 34 & 35 & circle number 117 


JoHNson Service Company. Johnson tem- 
perature control systems insure no wastage. 


Sight fiow indicators 


Read page 44 and circle number 118 
Ernst Water Cotumn & Gace Co. Order 
high-pressure gage glasses from Ernst. 


Full visibility on remote reading gages 
Read page 37 and circle number 119 

Jercuson Gace & Vatve Company. You get 
full visibility with Jerguson Truscale gages. 


Dial thermometers suit any requirements 
Read page 39 and circle number 120 
PaLMFR THERMOMETERS, INC. Mercury actu- 
ated dial thermometers in three types are 
suitable for any application. 


INDUSTRY & POWER 
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Low-cost temperature recorders 

Read page 41 and circle number 121 
Tue Evectric Auto-Lire Company, Instru- 
MENT AND Gace Drviston. Auto-Lite tem- 
perature recorders come in all ranges,types. 


Get approved controls 
Read page 42 and circle number 122 


THe Mercow Corporation. When you buy 
controls, be sure they have official approval. 


Keep a record of entrained gases 

Read page 27 and circle number 123 
CAMBRIDGE INSTRUMENT Co., INc. A con- 
tinuous record of dissolved and entrained 
gases will point to corrective measures. 


Insure proper combustion always 
Read page 43 and circle number 124 


E.uiison Drart Gace Co., Inc. Proper com- 


bustion is dependent on draft — Ellison 
gages show draft condition at all times. 
LUBRICATION 


Automatic lubrication 
Read page 36 and circle number 102 


Manzet, Division or HovuparLtite-HERSHEY 
Corp. Force-feed lubricators insure efficient 
equipment operation. 


MAINTENANCE ITEMS 

Keep your motors running longer 

Read page 40 and circle number 125 
Ip—EAL INpustrIes, Inc. Good commutator 
maintenance saves money by keeping your 
motors running longer at lower cost. 


Cut maintenance time 


Read page 40 and circle number 126 
THe Gustav Wiepeke Company. New gen- 
eral catalog describes tube expanders, tube 
cutters, and accessories. 


Better collars give better jobs 

Read page 26 and circle number 127 
STANDARD PrEssEeD STEEL Company, HALLo- 
WELL Power TRANSMISSION Drvision. Solid 
steel collars that stay put. Held in place on 
the shaft by Unbrako set screws. 


Piston packing performance 

Read page 44 and circle number 128 
Dartinc Vatve & Manuracturinc Co. Now 
—Pumcup offers advantages for hydraulic 
controls, air cylinders, reciprocating pumps. 


Planned maintenance helper 

Read page 38 and circle number 129 
Grapuic Systems. Boardmaster Visual Con- 
trol gives graphic picture of your operations. 


Safe tube expanders 

Read page 20 and circle number 130 
Tuomas C. Witson, Inc. Smooth, efficient 
rolling action makes tube expanding simple. 


(more handy guide on page 50) 
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Outdoor Operation 
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NATIONAL AIROIL 


Oil Burners 


OF THE STEAM AND 
MECHANICAL TYPES 
NOW COMBINED INTO 


Dual Stage 
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[complete Anhydrous Ammonia 
and L.P. Gas plants 


designed - installed 


i. Emerson Thomas 
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FULLY 
FOSTER | cusnanrerp 
QUALITY 


RELAYING RAILS 


Handle more cars better—cost less to 
install and maintain. Foster stocks all 
Rail Sections 124 thru 175*, Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 














FOR SALE 


2 — 200 HP Babcock & Wilcox water tube 
boilers. Straight tubes, longitudinal drum, 
excellent condition, allowed pressure 160 
ibs. Operating at present time, available 
in summer. Con be inspected by appoint- 
ment. 


Price $5,000 each as is, where is. 


BURNHAM & MORRILL CO. 
P. 0. Box 1871 
Portland, Maine 




















ASKETS 
men PRESSURE G 
All sizes to fit your gages 
ERNST WATER COLUMN Mn & GAGE 
Send for Catalog LIVINGSTON, ri 4. 











_ BURNERS 


Now, at last, the inherent advantages 
of both systems of fuel oil atomization 
are profitably yours . . . within the 
one, new NATIONAL AIROIL Dual 
Stage Burner. 

45 years of combustion equipment 
design and manufacture are in back 
of the Dual Stage Oil Burner . . . and, 
it has been thoroughly tested and 
proved in the field for firing: Petrole- 
um Processing Heaters; Rotary Kilns; 
H.R.T., Scotch Marine and Water 
Tube Boilers; ete. 

Available in three sizes, the 
NATIONAL AIROIL Dual Stage 
Burner fires all grades of fuel oil from 
No. 2 to No. 6, with a ready capacity 
of 80 to 300 g.p.h. Further, for a per 
fect flame pattern, we would recom- 
mend using with the Dual Stage Burn. 
er either the NATIONAL AIROIL 


Universal Register for forced draft or, 


the NATIONAL AIROIL Tandem 
Unit for natural or induced draft 
furnaces. 

Get detailed description, illustration, 
and specifications in NATIONAIT 


AIROI 


on  1——7 and hy BURNERS for indus- 
oe power prose ss and heating purposes 
STEAM ATOM ZING OIL BURNERS 
SLUDGE BURNERS, Steam Atomizin 


MOTOR-DRIVEN ROTARY OIL BURNERS 
MECHANICAL PRESSURE ATOMIZING OIL 


BU $s 

DUAL STAGE, qenpting Steem ond Me- 
chanical Atomizet 

LOW AIR PRESSURE ‘OlL BURNERS 

AUTOMATIC OIL BURNERS, for small proc- 
ess furnoces and heating plants 

| GAS BURNERS 

COMBINATION GAS & O/L BURNERS 

FUEL OIL PUMPING ond HEATING UNITS 

FURNACE a A ee 


Bulletin 25. 


ON PORTS 
SPECIAL REFRACTORY SHAPES 


(ecm RY <. 


Established —-= Incorporated 





CONVERT TO 


Save up to $500 
@ year per truck 
Write to 


PEACOCK CORP. 
WESTFIELD, N. J. 





1912 = 1917 





NATIONAL AIROIL 
BURNER COMPANY, INC. 


| 1391 E£. Sedgley Ave., Philedeiphic 34, Pa. 
| S. W. Division: 2512 Se. Bivd., Houston 6, Texas 
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“Eet’s put Kaocrete here” 


Relining ashpits is expensive and time- 
consuming. That’s why more and more 
utilities and industrial companies are 
specifying a heavy-duty refractory 
castable such as B&W Kaocrete D. 
On job after job, it has withstood the 


heavy abrasive or erosive attack of Kaocrete A. 


sprays, jets, rakes or shovels. 


The reason? Specially designed Kao- 
crete D has the strength and hardness 


BAW REFRACTORIES PRODUCTS: B&W Alimul Firebrick 
® B&W Junior Firebrick @ B&W Insulating Firebrick @ B&W Refractory Castables, 


Plastics and Mortars 


B&W Silicon Carbide 


needed for tough ashpit service. It has 
unusually high resistance to abrasion, 
erosion and spalling. It saves time be- 
cause it can be poured or gunned into 
place. For less severe abrasive or 
erosive conditions, B&W recommends 


Get the facts and figures on these BaW 
Refractory Castables from your local 
B&W Refractories Engineer. 


B&W 80 Firebrick 








Send for Bulletin R-36 which gives 
data on B&W’s wide line of special- 
ized boiler refractories. 
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handy guide 


- starts on page 48 


Save on rails 

Read page 44 and circle number 131 

L. B. Foster Co. Use Foster relayers to in- 
stall and maintain rails. 

Pianning storage bins? 

Read page 37 and circle number 132 


KALAMAZOO TANK AND S110 Co. Storage bins, 
tanks, or chests for bulk materials. 


MECHANICAL POWER TRANSMISSION 

Get more belt use per dollar 

Read page 28 and circle number 133 
RAYBESTOS-MANHATTAN, Inc. R/M Poly-V 
drive delivers more power in less space. 


PIPING, TUBING AND HOSE 

Custom-built flexible hose 

Read page 38 and circle number 134 
Cospra Merat Hose. All sizes of seamless 
metal hose for industrial power systems. 


PUMPING EQUIPMENT 

Dependable boiler feed service 

Read page 2 and circle number 135 
De Lavat STEAM TuRBINE Company. Two- 
stage horizontal split case pumps give long. 
economical boiler feed service. 

Pioneering trouble-free pumps 

Read page 56 and circle number 154 
Byron Jackson. World’s largest boiler feed 
pump proves pioneering spirit. 

Solve feed pump problems 

Read page 33 and circle number 136 
AMERICAN-MarsH Pumps. Better engineer- 
ing insures you of freedom from maintenance 
and lubrication troubles. 

No downtime with these slurry pumps 
Read page 40 and circle number 137 
Nacte Pumps, Inc. Nagle pumps handle 
slurry against 400-foot head. 

Get a pump with a good reputation 
Read page 26 and circle number 138 
Avrora Pump Driviston, THE New York AIR 


Brake Company. Every Aurora pump is 
backed by a tradition of integrity. 


REFRACTORIES AND INSULATION 


Meet Bi-met furnace walls 
Read page 54 and circle number 139 


BicELow-Liptak Corporation. When tem- 
peratures are high, Bimet will save cash. 









Reduce ashpit maintenance 

Read page 50 and circle number 140 
Tue Bascock & Witcox Co., REFRACTORIES 
Division. Relining ashpits is expensive and 
time-consuming, so more and more compa- 
nies are specifying B&W Koacrete D. 
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TRAPS, STRAINERS, AND SEPERATORS 
Performance guaranteed 
Read page 31 and circle number 141 


Jas. A. Murpnuy & Co. These entirely auto- 
matic ball float traps are fully guaranteed. 


VALVES AND REGULATORS 

No frills on these motorized valves 
Read page 25 and circle number 142 
THe CHAPMAN VALvE Mrc. Co. Chapman mo- 


tor units are not only rugged in construc- 
tion, they’re simple in design. 


Valves for every purpose 
Read page 23 and circle number 150 


Crane Co. Valves in all sizes and metals for 
every application. Rapid delivery anywhere. 


How are your blow-off valves? 
Read page 4 and circle number 143 


YARNALL-Wartnc Company. Have you check- 
ed your blow-off valve lately? Send for 
free literature. 


WATER SUPPLY AND TREATMENT 

Low price water collection 

Read page 24 and circle number 151 
RANNEY MetHop Water Suppuies Inc. In- 
vestigate the possibilities of supplying your 
plant with low cost water. 


Protect your plant against corrosion 
Read page 52 and circle number 144 
CocuraNne Corporation. The Cochrane salt- 
splitting dealkalizer is today’s way of pro- 
tecting against corrosion. 


Hardness cut from 268 to 2 ppm 

Read page 51 and circle number 145 
InFiico Inc. One large plant has cut hardness 
from 268 to 2 ppm by using Infilco equipment, 
including C-A-P system. 


Pioneering water conditioning 

Read page 9 and circle number 146 
W. H. & L. D. Betz. New techniques in water 
conditioning that reduce costs, save time, and 
aid production are being pioneered by Betz. 
Send for information. 


Pioneers in water treatment 
Read page 36 and circle number 147 


Ittrnois Water TREATMENT Co. Complete, 
practical, workable systems that operate eco- 
nomically. 


Complete water treatment service 
Read page 11 and circle number 148 
THe Brro-Arcner Company. Complete en- 


gineering services for water treatment. Write 
for literature. 


Demineralizers built in all sizes 
Read page 27 and circle number 149 


Huncerrorp & Terry, Inc. A complete line of 
water conditioning systems is available. 
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NEW JONES & LAUGHLIN 
WATER-TREATMENT PLANT 
with AUTOMATION nc EQUIPMENT 
oy INFILCO 


cuts hardness from 268 to 2 p.p.m. 


- greatly reduces labor costs 


The Monongahela River is the source of raw water for steam 
generating plants of Jones & Laughlin Steel Corporation. 
Total hardness ranges up to 268 p.p.m.—clarity and degree 
of acidity fluctuate widely. 

Using a cold-process, lime-batch plant, hardness could 
only be reduced to about 1.5 grains per gallon, or 26 parts 
per million. 


INFILCO equipment, including C.-A.-P. SYSTEM” in- 
struments was chosen for greater efficiency and automatic 
operation. The new plant produces water averaging about 
0.1 grain per gallon —2 p.p.m.—hardness. It has cut labor 
costs more than 50% and made better service possible. 
And the end result — steam production 
and economical, too. 


is more efficient 


This is another example of INFILCO leadership in this 
field — further proof that 





Infilco knows how 
to help you solve your water- 
treatment problems. For complete 
information about this interesting 
installation, write today for Re 
print No. 70 IP-11. 

INFILCO INC. 
General offices, Tucson, Arizona 


The one company offering equipment for 
all types of water and waste treatment 


FIELD OFFICES THROUGHOUT THE UNITES STATES AND FOREIGN COUNTRIES 





FILTER BED CONTROL PANELS 


INFILCO EQUIPMENT 

















automatically 
O le— MEASURES flow, maintains con- 
ae OTe stant water level, keeps amounts 
of chemical proportional, removes 

or Pier Beds sludge. 
a0 ont ... EQUALIZES water passage by 


flow control and loss-of-head con- 
Clearwe trol, maintains same flow rate, 
controls backwash. 
Q 


Soon Tae ...PUMPS water to softening 
2 Que? > 
. 


units and then meters it to five 
Piant Consumers 




















175,000-Ib./hr. boilers for steam 
generation. 


MAIN PLANT COMPONENTS AND AUTOMATION 
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ELECTRICALLY CONTROLLED SODIUM-ZEOLITE SOFTENING UNITS 












COCHRANE DEALKALIZER SAVES UP TO $2000 
PER YEAR AT READING HOSPITAL. The Cochrane 
Dealkalizing equipment shown here eliminated 
huge annual piping costs by reducing CO, to less 
than 2 ppm—more than 90%! 


Shai’ One 





Cochrane DEALKALIZING SYSTEM 


Ub protection against corrosion 


The Cochrane Salt-Splitting Dealkalizer 
is the modern way to protect your 
condensate return line and process steam 
equipment against corrosion. It is also 
effective against carbon dioxide 

in the steam. 

Carbon dioxide is released in the 
boiler by breakdown of alkalinity at 
high temperature. It forms carbonic acid 
in the condensate, resulting in a low pH 
which causes corrosion. Cochrane 
Dealkalizers reduce alkalinity of the 
boiler feed makeup water without the 
use of acids. They do this economically 
and efficiently by means of a simple 
ion exchange operation. The only 
regenerant required is common salt. 

Cochrane Dealkalizers are available 
for all capacities and may be designed 
for either manual or automatic operation. 

Consult Cochrane for the answer to 
your problem in water conditioning. 
They have been specialists in the field 
for over half a century. Write 
today for Bulletin 4567. 





C 2 ae ae -e ee: ee OCG 
3108 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK e PHILADELPHIA « CHICAGO 
Cochrane Water Conditioning Litd., Toronto 4, Canada 


Representatives in 30 principol cities in U.S.; Paris, France; La Spezia, italy; 
Mexico City, Mexico; Havana, Cuba; Caracas, Venezvela; Son Juan, P verto 
Rico; Honolulu, Hawaii; Manila, Philippine Islands. 

Pottstown Metal Prods. Div.— Custom built carbon steel and alloy products. 





Demineralizers + Zeolite Softeners + Hot Process Softeners + Hot Lime Zeolite Softeners + Dealkalizers * Reactors * Decerators + Pressure Filters 
Continuous Blowoff Systems * Condensate Return Systems + Steam Specialties 


Circle 144 on READ-N-CIRCLE card for more data 





American Power Conference 





. Starts on page 32 


the cycle chosen. This statement is not intended to 
discourage or deter developments for 1150-F or 
higher in supercritical-pressure plants. Instead, it 
should be recognized that there are many variables 
and special economic considerations related to any 
specific project, and each job must be analyzed on 
its individual merits. 

“The important thing disclosed by this study is 
that supercritical-pressure plants can be justified for 
a large steam-turbine application. Economic justifi- 
cation of supercritical-pressure plants at 1150-F ini- 
tial temperature may be possible under certain con- 
ditions. Progress demands continued research for 
metals suitable for such temperatures at a lower cost. 
The fact that natural fuels are in diminishing supply 
will continue to further increase fuel costs, so that it 
is only a matter of time before the supercritical-pres- 
sure high-temperature plant will be a justifiable 
economic investment.” 


Motor starting problems 
on industrial systems 


H. W. Cory 
Chief Engineer, Control Department 
Allis-Chalmers Mfg. Co. 


“Most important point of consideration in select- 
ing the type of starting to be used is the power line 
stability. Low line voltage during starting of motors 
and during normal operation of motors is without 
doubt the most common and the most damaging 
hazard to power distribution systems. Inadequate 
line stability is responsible for motor overheating 
and burnouts, damage to controllers, unscheduled 
shutdowns, and light flicker. Low line voltage may 
be caused by overloading of transformers, in- 
sufficient capacity of transmission lines and cables, 
and low system power factor. 

“The most important steps which can be taken to 
improve line voltage condition during motor starting 
without any changes in distribution or transmission 
equipment are: planned starting of motors, and 
proper correlation of motor starting methods and 
motor design type. .. . 

“Nearly all that can be done to improve the volt- 
age stability on a power system must be done on the 
secondary side of the transformer. Tap-changing reg- 
ulators are not intended to compensate for momen- 
tary fluctuations similar to those caused by the start- 
ing of motors but maintain an average over a period 
of time.” 


INDUSTRY & POWER 


ite 


Oy 


1.9) 


Qa" uvDvoooncsct 


—-=2A + @ 4 


jo 


~a © * 2 ee 


*- 


Y —_— «=< a =_—=_ 



































_ good books 
32 
. for industry & power 
to 
or Readers wanting to obtain copies of these books may 
it order through Inpustry AND Power. Send check cover- 
les ing cost and we will forward your order to the publisher. 
ny 
on 
Legal Problems in Engineering, by Melvin Nord; 
John Wiley & Sons, Inc.; 392 pages; $7.50. 
1s This book is a broad, authoritative survey of those 
or aspects of law that most concern the engineer. Text is 
fi- presented in easy-to-read typography and avoids use 
“a of specific legal phrases and terminology. Thorough 
treatment is given to every legal subject that has any 
- bearing on engineering. Examples and legal precedents 
‘or are restricted to the minimum required to prove the 
st. point of law under consideration. This elimination of 
sly superfluous documentary examples results in con- 
it densed, timesaving reading. 
Interesting commentaries are made concerning the 
=S- registration of engineers with regard to past history 
le and future requirements. This book is recommended er 
reading for all engineers in management and those 9 
who desire to improve their understanding of the re- coo" HEADS IN HOT SPOTS 
lationship and importance of legal problems to en- 
gineering. WON'T LET YOU DOWN 
Psy Operators Manual, by Stephen Elonka; Mc- On jobs where the air is foul or hot, Coppus Blower for practically any 
raw-Hill Book Company; 292 pages; $5.00. 2 : . 
This well-illustrated book shows steam engineers, men can’t be blamed too much for requirement Cable Manhole and 
plant mechanics, and other power services personnel letting up now and then. If you Tank Ventilators, Boiler Manhole 
how to maintain and operate their equipment. Text want to keep their efficiency and Blowers and Exhausters, Heat 
gives methods and hints to help not only in daily morale high, feed them better air. Killers, Shiphold Ventilators, etc 
operation and maintenance, but also in future up- The C “Blue Ribbon” is y 
ct- grading and license examinations. Interesting use of Employers have learned the value © Voppus es won 6 you 
ne sequence illustrations show step-by-step procedure for of putting Coppus Blowers and Ven- assurance of design and construction 
rs many maintenance operations. ' : ; planned for plenty of severe service 
j ‘ae tilators on the job... in confined 
ast Typography is substandard, in that type size 1s too 4 fi hot ‘ Check and mail the coupon for spe 
small for easy reading over long periods. ee ee ee te cific information. Coppus Engineer 
ng Text is quite thorough in its scope, covering main- esses. The men work faster, do . vik : aoe 
ite tenance procedures for boilers, steam engines, turbines, better work, work longer without ing Corp , Worcester 2, Mass. Sales ANOTHER 
ng diesel engines, pumps, and compressors. Many topics fatigue and appreciate the more Offices in THOMAS’ REGISTER 
ed covered may be rather fundamental for experienced ‘ bee ent diti Other ‘“‘Blue Ribbon’’ Products in 
an personnel. Methods and procedures for using some of COMMOFTADIS WOTKING ConcItIONS. BEST'S SAFETY DIRECTORY, 
™é pol instruments in the power field are also in- Give some thought now to the “hot CHEMICAL ENGINEERING CATA. “BLUE RIBBON” PRODUCT 
es, spots” in your plant. There is a LOG, REFINERY CATALOG. 
to ASME Handbook—Engineering Tables, edited by , FESS SSS 2 S22 OSS 20820880 SeSeNeeESTEe 
ng Jesse Huckert; McGraw-Hill Book Company; 704 pages; PPUS ENGINEERING CORP., 186 PARK AVENUE, WORCESTER 2, MASS. ' 
on $12.00. ‘Please send me information on the Blowers that clear the air for action. ‘ 
d In this reference book, engineers and designers now ' 
- have available many tables of recognized design stand- ED heggaalia CSS C) general man cooling. NAME. 
nd ards not commonly found in handbooks. This practical : - (0 around cracking stills. 
volume makes design calculations easier and saves en- Secs So eeeeapeens Gets Cy om dalter sopeie jute, exhausters, welding COMPANY 
It- gineering time. It places in the engineer’s hands a a3 COOLING: C) fumes. 
wealth of useful design tables to supplement his fusilages, motors, generators, stirring up stagnant ADDRESS 
he knowledge of design standards. " ra 0 ewitcherds 0 Tae edd 
-8- Handbook contains engineering data more useful | Cl om coke ovens, (CO) wires and sheets. drying. CITY 
n- to design engineers, than to engineers engaged in opera- ' tS, i Ser a. Ge 
rt- tion or production. (Write | 
od Typography is satisfactory for easy reading and ventloting probes Fou you 
illustrations consist almost entirely of line drawings, 
cross sections, and_ sketches. a  . Mau. Jobe aduabuaccskcccedee “<< pee | 
. Circle 104 on READ-N-CIRCLE cord for more dota 
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| Insulated Furnace Walls 
For High Temperature Applications 
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The 4% inch wall 






















Here’s a job-proven idea which is designed to 
pare the costs of suspended furnace enclosures. 
It's used when temperatures are going to be high 
and when expensive special alloy supporting 


castings must be used. 


Two different castings are used. The first, an 
alloy clip casting is embedded in the tile where 
temperatures are highest. This, in turn, is fastened 
to a standard cast iron support. The design 


permits the most economical use of costly alloys. 


This is a Bigelow-Liptak BI-MET wall and it is 
another example of B-L's efforts to produce 
quality furnace enclosures at lower and lower 
initial costs. Remember: a suspended enclosure for 
a boiler, a refinery heater, or any other type of 
installation, will last longer, have less down time for 
repairs. That makes a suspended job the cheapest 
in the long run. Want to cash in on savings like 


these? Contact the B-L office nearest you. 


*PATENT APPLIEO FOR 


BIGELOW-LIPTAR 


AND BIGELOW-LIPTAK EXPORT CORPORATION 


2550 WEST GRAND BOULEVARD, DETROIT 8, MICHIGAN 
UNIT-SUSPENDED WALLS AND ARCHES 


Ju Canada: iGELOW-LIPTAK OF CANADA, LTD., 


ATLANTA @ BOSTON © BUFFALO © CHICAGO © CLEVELAND © DENVER * HOUSTON © KANSAS CITY, MO. ¢ LOS ANGELES ¢ MIAMI 
@ MINNEAPOLIS ¢ NEW YORK © PHILADELPHIA © PITTSBURGH © PORTLAND, ORE. ¢ ST. LOUIS © ST. PAUL © SALT LAKE CITY e 
SAN FRANCISCO « SEATTLE © TULSA * MONTREAL © SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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The 7 inch wall 


Corporation 


Toronto, Ontario 


coming events 





June 
17-21 


June 
25-29 
Sept. 
10-12 


Sept. 
17-21 


Sept. 
25-27 


Oct. 
1-5 

Oct. 
8-10 


Oct. 
11-12 


Oct. 
18-19 


Oct. 
24-25 


Nov. 
25-30 





. . - for industry & power 


ASME Semiannual 
Meeting 


AIEE Summer and Pacific 
General Meeting 


ASME Fall Meeting 


ISA 1956 Conference 
and Exhibit 


Third Annual Conference 
Atomic Industrial Forum 


AIEE Fall General 
Meeting 


ASME Lubrication 
Conference 


Armour Research Foun- 
dation National Noise 
Abatement Symposium 


Armour Research Foun- 
dation National Con- 
ference on Industrial 


Hydraulics 
ASME Fuels Conference 


ASME Annual Meeting 
and Power Show 


Statler Hotel 
Cleveland 


San Francisco 
Denver 


Coliseum 
New York City 


Morrison Hotel 
Chicago 
Morrison Hotel 
Chicago 
Atlantic City 
New Jersey 


Sherman Hotel 
Chicago 


Sherman Hotel 
Chicago 


Washington, D.C. 


Hotel Statler and 
Coliseum 
New York City 














next month in 


INDUSTRY & POWER... . 


San Francisco plant finds 
key to noise control 


San Francisco's North Point sewage plant has 
found the key to noise control in its pump room 

. reverberation control. Outstanding photo- 
graph of acoustic tile installed on pump room 
walls kicks off story that explains the great im- 
portance of reverberation control to effective 
industrial noise control. 


Industry authority explains how isolation or ab- 
sorption techniques have been successfully used. 
Whether your problem is in the powerhouse or 
out in the plant, you will find many clues to the 
best solution for your noise problems next month 


in the 


July issue of 
INDUSTRY & POWER 
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Chesapeake & Ohio Railway ° 
Childers Mfg. Co. 2s 
Cobra Metal Hose Div. of 
DK Mfg. Co. 


38 
Cochrane Corp. 52 
Columbia Electric Mfg. Co ws 
Coppus Engineering Corp 53 
Crane Co 23 
Darling Valve & Mfg. Co oot 
De Laval Steam Turbine Co 2 

> 


Detroit Stoker Co 


Economy Fuse & Mfg. Co. 30 
Electrical Engineers Equipment Co. * 
Electric Auto-Lite Co. 4) 
Ellison Draft Gage Co., Inc 3 
Engineer Co. ° 
Enos Coal Mining Co. ° 
Ernst Water Column & Gage Co. 44 
Federal Sign & Signal Corp nH 
Benjamin Foster Co. ad 
L. B. Foster Co . 44 
General Coal Co. 5 
Globe Co. 8 
Graphic Systems 38 
Henszey Co ° 
Hilliard Corp ~ 
Hungerford & Terry, Inc 27 
ideal Industries, Inc. «0 
Infilco Inc. 5! 
Illinois Water Treatment Co 36 


1-T-E Circuit Breaker Co. 
Small Air Circuit Breaker Div. 6 & 7 


Switchgear Div. 10 
Jerguson Gage & Vaive Co 7 
Johnson Corp. e 
Johnson-March Corp. ° 
Johnson Service Co 48% 


Kalamazoo Tank & Silo Co 
Kirk & Blum Mfg. Co. 


Leslie Co 


Magnetrol, Inc 


Manze! Div., 
Houidaille Industries, Inc. 


Master Builders Co. 
Mercoid Corp. 

Michigan Oven Co. 

Jas. A. Murphy & Co., Inc. 


Nagle Pumps, Inc. 
National Airoi! Burner Co. 
Neff & Fry Co. 


New York & New Jersey 
Lubricant Co. 


Niagara Blower Co. 
North American Mogul Products 
Northern Blower Co 


Orr & Sembower Inc 


Paimer Thermometers, Inc 
Pick Mfg. Co 
Prat-Daniel Corp 


Ranney Method 
Water Supplies, Inc 


Raybestos-Manhattan, Inc 
Manhattan Rubber Div 


Reliance Gauge Column Co 
Republic Mfg. Co. 
Ronningen-Petter Co 
Ruppright'’s Rotary Roof Cooler 


Claude 8. Schneible Co. 
Sinclair Refining Co 
Smooth-On Mfg. Co. 
Sorge! Electric Co. 
Southern Coal Co. 
Standard Pressed Stee! Co 
Subox, Inc. 

Sun Oil Co 


Superior Combustion 
industries, Inc. 


Superior Electric Co 


Texas Company 
Thermix Corp 


Toledo Pipe Threading 
Machine Co 


Western Insulated Wire Co. 
Western Precipitation Corp. 
Gustav Wiedeke Co. 

Edwin L. Wiegand Co. 


Thomas C. Wilson 


Yarnall-Waring Co 


43 
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Where an * appears after a name the advertisement does not appear in 
both of the two previous issues. 


this issue, but appeared in one or 
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Famous coals from the combined 
operations of Southern, Sinclair and 
Peabody Coal companies in Eastern 
ond Western Kentucky, Ohio, Indiana, 
iMinois, lowa, Alobome, Missouri 
and Oklohoma. 





S oO uU T Hi | R aa ships industria 


Mid-America a tremendous yearly tonnage of high grade coals — 
saving important transportation dollars. 


By barge through navigable inland rivers, opened up by high capacity 
docks on the Ohio and Green Rivers; by rail over twelve major 
railroads, and rail-to-water through the Great Lakes, your coal is shipped 
by most advantageous routes at most favorable rates. 


*Southern's 27 completely mechanized mines are readily accessible 
Recovery costs are low. They're located in districts noted for superior 
quality coal and tremendous reserves. Modern volume production 
techniques, and exacting methods of quality improvement and 
control assure uniformity, accurate application and reliable 
performance. Ask your nearby Southern representative how 
Southern’s complete coal service assures you plenty of dependable 
fuel at substantial savings — now and for years to come 





COAL COMPANY, INC. 


GENERAL OFFICE: 333 NORTH MICHIGAN AVENUE, CHICAGO 1}, ILLINOIS 
OFFICES IN: LOUISVILLE, MEMPHIS, MINNEAPOLIS, NASHVILLE, ST. LOUIS 
SINCLAIR COAL COMPANY, KANSAS CITY 5. MO.. WESTERN REPRESENTATIVE 


Circle 115 on READ-N-CIRCLE card for more data 





Byron Jackson makes 
history with World’s 
Largest Boiler Feed Pump! 


Byron Jackson is building the world’s largest double 
case, high pressure boiler feed pump. According to 
BJ engineers, this pump will be at least twice as large 
as any boiler feed pump now in existence in the 
world. This huge unit—rated at 12,000 hp —will 
deliver 6,330 gallons per minute of feed water against 
a total dynamic head of 6,400 feet, or approximately 
2,700 pounds per square inch at an operating speed 
of 3,510 rpm. It is being built for the Consolidated 
Edison Co. of New York, Inc. 

A modification of the Byron Jackson-originated 
double case barrel type feed pump, the unit will con- 
sist of a cylindrical outer barrel and cover enclosing 
a horizontally-split inner volute case. The double 
volute design, together with back-to-back mounting 
of the impellers, provides for quick, uniform heating 
and reduces axial and radial thrust to a minimum. 


UNIQUE DRIVE SYSTEM 


For this BJ super pump, power company engineers 
are employing an altogether new concept of drive, 
the main generator steam turbine. Power is trans- 
mitted through an American Blower Corporation 
fluid drive coupling for variable speed operation to 
meet all load conditions. 

To provide trouble-free operation, BJ engineers 
will incorporate packless type stuffingboxes with con- 
trolled leakage as well as a rotating element of rigid 


a 


TURBINES 
GENERATOR 





BJ DOUBLE CASE 
PUMP 


FLUID DRIVE COUPLING 


construction, limiting shaft sag to about one-third of 
the wear-surface clearances. Amazing as it may 
sound, this pump could be run dry. 


ANOTHER BYRON JACKSON ‘‘FIRST”’ 


This pump represents one more pioneering step 
undertaken by Byron Jackson in its long history of 
designing rugged, trouble-free pumps for any service. 


BJ 


Byron Jackson 


Division of Borg-Warner Corporation 
P. O. Box 2017A, Terminal Annex 
Los Angeles 54, California 


Circle 141 on READ-N-CIRCLE card for more data 





Industry & Power 






BYRON JACKSON 
Division of Borg-Warner Corporation 
SALES AND SERVICE OFFICES 


ARIZONA 


Casa Grande 
40 N. Brown Avenue 
Tel. 4439 

2630 E. W. hi 
. Was ton 
Tel. BRidge Be 
ARKANSAS 
West jis 
1621 E. oo 
oo ty 
or Memphis, Tenn 
Tel. 5-5084) 
CALIFORNIA 


Chico 
Butte Pump & Motor Works 
844 Broadway 
Tel. Fireside 2-355) 


Fresno 3 
356 N. “H" Street 
Tel. 4-5938 


Lodi 
500 E. Kettlemon Lone 
Tel, 8-0471 


Los Angeles 58 
2300 E. Vernon Avenue 
Tel. LUdiow 7-417! 
Secramento 14 
719 “K" Street 
Tel. Glibert 3-1619 
Sen Frencisco 4 
369 Pine Street 
Tel. SUtter 1-5812 


San Jose 
1901 Washington Street 
Tel. CHerry 3-2220 
Yuba City 
Colusa Highwa 
Route 4, Box 
Tel. SHerwood 2-3263 
ILLINOIS 


Chic 5 
407 S. eortere Street 
Tel. HArrison 7-2375 


INDIANA 
Lowrenceburg 
P. O. Box 70 
Tel. 600 
LOUISIANA 


New Orleans 12 
518 International Trade Mart 
el, CAnal 
MASSACHUSETTS 
Boston 16 
Little Building 
Tel. HAncock 6-2863 
MISSOURI 
Kansas City 6 
1207 Grand Avenue 
Tel. Victor 807) 


St. Louis 1 
812 Olive Street 
Tel. GArfield 1-1083 


NEBRASKA 
1111 E. 6th Street 
Tel. 653 
NEW YORK 


New York 36 
580 Fifth Avenue, Room 510 
Tel. PLaza 7-0400 


OHIO 


Cleveland 14 
716 Society for Savings Bidg 
Tel. SUperior 1 2387 


OKLAHOMA 


Tulse 20 
818 E éth Street 
Tel. LUther 7-6675 


PENNSYLVANIA 


hem 
741 E. Ettwein Street 
Tel. UNiversity 6-852! 


Philadelphia 2 
Lewis Tower Bid 
Tel. PEnnypocker 5-168! 
Pittsburgh 19 
429 Fourth Avenue 
Tel. EXpress 1-0462 


SOUTH CAROLINA 


Greenville 
314 E. Coffee Street 
Tel. 5-7820 


TEXAS 


Beaumont 
480 Orleans St.. Room 513 
Tel. 8-2042 


Corpus Christi 
925 Jones Building 
Tel. TUlip 4-784! 


Dallas 1 
814 Gibraltar Life Bidg 
Tel. Riverside 4057 
Houston 11 
6247 Navigation Boulevard 
Tel. WAlnut 6-832! 


Lubbock 
2201 Fourth Street 
Tel. POrter 3-0493 
Plainview 
1305 N. Columbia Street 
Tel. CApito! 4-5505 


WASHINGTON 


Seattle 1 
314 Lloyd Building 
Tel. MUtual 2558 


WASHINGTON 5, D. C. 
730 - 15th Street, N.W. 
Tel. District 7-2456 


CANADA 


Edmonton, Alberta 
Byron Jackson of Canada Lid. 
9620 - 82nd Ave. 

Tel. 390172 


Montreal 18, Quebec 
Byron Jackson of Canado Ltd. 
3414 Park Avenue 


Suite 305 
Tel. AVenue 8-5144 
Toronto 13, Ontarie 
Oren Jackson of Canada Ltd. 


©. Box 180, Station “H" 
Tel. Plymouth 5-1196 


MEXICO 


Mexico City 1, BD. F. 
Byron Jackson Co. S.A 
P. No, 21125 
Ploza de la Republica 9-106 
Tel. 21-49-41 





